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PROBLE^TO^E SOLVED: To eliminate a tailing and a blure of moving picture 
which are apt to be generated at the time of displaying the moving picture 
in a coventional display panel. ^ 
SOLUTION" A back light 16 is arranged on the back of the display panel and 
light transmission plates 14 constituting this back light 16 are 
constituted of plural blocks. White LEDs 11 are arranged at edges of the 
Merit transmission plates 14. These LEDs 11 are lighted independently or in 
□airs of Sural Sieces of LEDs 11 and lighting positions of the LEDs 11 are 
scanned is synchronization with picture writing positions of the display 
panel At this time after respective pixel rows of the panel are rewritten 
and after a prescribed time eiapes, the white LEDs 11 positioned at the 
rewritten pixel rows are lighted and, then, a picture is displayed. As a 
result a blure of moving picture is never generated. 
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CLAIMS — : : 

rciaiUMlV is the lighting system characterized by providing two or more light guide section material, the light 
String device arrangld or formed in the real upper limit section of said light gu.de section material and the 
P?otec?ion-? otl ght Member arranged or formed between said light guide section material, arrang.ng sa.d two or more 
l ieht euide section material at juxtaposition, and forming the photo luminescence side. 
Claim 2 Said I ght emitting device is a lighting system according to claim characterized by blinking. 
Cam 3 Two or more I i ght guide section material and the light emitting device arranged or formed in the real upper 
imit sect™ of said ght guide section material. The holddown member which has the screen sect.on which has a ight 
Pf L function and the bottom surface part which has a reflector. It is the display which possesses the prism plate 
«IInLd in Z'ootical output side of said light guide section material, and the display panel arranged m the optical 
output, side of saiS prism Plate, and is characterized by inserting said two or more light guide section material in 

ruiaii°4] d The display according to claim 3 characterized by arranging an optjcal diffusion sheet between a prism plate 
and a display panel and forming or arranging the optical diffusion section in the part which is on said optical 

SIX'S STSX'-^aJS S^i^ciiS^ir-^iffrfonil-. the optica, diffusion section in the 

fSlitfwTf."*: MgSli'-^KrS-iSJS'jiwidln. the light guide section material by which the interior 
s'hoTlS and t£ rif leci?ve film has been formed "arranged at least among front faces at the whole surface, and the 
Lht emitting device arranged or formed in the real upper limit section of said I .ght gu.de section material. 
1 fanging said two or more light guide section material at juxtaposition and forming the photo luminescence side 
rpinirt 7? The drive approach of the display which is the drive approach of a display of providing the light emitting 
device which two or more H ght guide section material has been arranged at juxtaposition, and has been arranged at the 
?ea uDoer limit section of said light guide section material, and the liquid crystal display pane arranged m the 
op?!cToutpTside of "aid light guide section material, and is characterized by perform.ng flash.ng of sa.d I. ght 
wnittine device synchronizing with the image write-in timing of said display. :...♦«„„.:♦!„„ 
fc aim 8] The light emitting device which two or more light guide section material has been arranged at ^Position, 
and has been arranged^ the real upper limit section of said light guide section material. It is the drive approach of 
a disp ay If p ov?d?ng the liquid crystal display panel arranged in the optical output side of said light guide sect.on 
material The 1st mode which performs flashing of said light emitting device synchron.zmg with the image write-in 
??Iin* of said dismay and blinks said light emitting device by 35 Hertz or more less than 50 Hertz. The drive 
IZoLh of the disilay characterized by having the 2nd mode which blinks said light emitting device above 50 Hertz. 
rcia?m 91 The display characterized by providing light guide section material, the I ight emitting device arranged or 
friSd in the rear face of said light guide section material in the shape of a matrix, the diffusion member arranged in 
Se optica! ouS lTdl of se!d light guide section material, and the display panel arranged in the optical output side 

fulaim^0]Ti^th^display which possesses the circuit pattern which suppl ies power to light guide section material, 
fheieht emitting devce arranged or formed in the rear face of said light guide sect.on mater.al in the shape of a 
lat-r x anTaaidHgh? emitting device formed or arranged at the rear face of said l.ght gu.de "ct.on material the 
Hi ffus ion member arranged in the optical output side of said light guide sect.on materia and the display panel 
arranged in Se optical output side of said diffusion member, and is characterized by said circuit pattern hav.ng a 

[CUim7l] e The U display according to claim 9 or 10 characterized by forming or arranging the light-scattering section 

[Uaiml^Th^^ by providing the protect ion-from- 1 ight member by which it was arranged or formed 

n the parenchyma top focal location of light guide section material, the m.cro-lens array arranged in the opt ca I 
cutout side of said light guide section material, and said micro-lens array, and open.ng was formed in sa.d parenchyma 
?on Sea location and the display panel arranged in the optical outgoing radiation side of sa.d m.cro-lens array, 
reiaim 13] Lighi guide section material and the micro-lens array arranged in the optical output side of sa.d "'ght 
IS da sect ion mater al The protect ion-from- 1 ight member by which it was arranged or formed in ^^ re ^l^J^ a J 
location of said m cr^lens array, and opening was formed in said parenchyma top focal location t is arranged n the 
r£lr f il?er a raneed or formed in opening of said protect ion-from- 1 ight member, and the optical outgo ng radiation 

Jf aJid m cro-lens array. It is the display which possesses the display panel with which the pixel was formed in 
the shape of a ma?rix and is characterized by one opening of said protection-f rom-l ight member support.ng one p.xel of 

fciaim'lSjVirlhe display panel characterized by to provide the array substrate with which the switching element was 
fo med n the shape of a matrix, the reflective film formed in said array substrate, the p.xe e ectrode which was 
rnnnprted to said switching element, and which consists of a transparent electrode, sa.d pixel e ectrode. and the 
dXt-ric f i m ?ormeo b ?ween said reflective film, and for said reflective film to be set as f 'jed-on pa renchyma 
potertia! and to be formed storage capacitance by using said reflective film and sa.d p.xel electrode as an electrode. 

[Claim 15] The display panel according to claim 14 characterized by preparing opening in some [ corresponding to said 
pixel electrode ] parts in said reflective film. 
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rri a ,n. ibi Tho disnlav characterized by providing the display panel which light guide section material the reflective 
{? m To 2d or a ranged on the front face of said light guide section material, and a pixel are arranged in the shape 
Vf I and has the " i ght transmission section in said pixel at a part, and the spacing member which has opening 

corresponding So said I ight transmission section, and has the thickness of the or more 1/42 double less or equal of the 

?itar!7] e Light°gu?de d sec^on material and the reflective film formed or arranged on the front face of said light 

I de section mater al The display panel which a pixel is arranged in the shape of a matrix, and has the light 
^I„L?ssi« sSion n said pixel at a part. The display characterized by providing the micro- 1 ens array arranged at 
tlTZ cTolane of ncidence of said display panel, and the light-shielding film arranged in the location to which 
Sal Yukim tsi L?hi a who did incidence to said micro-lens array refjects in by said pixel, and he connects a focus 
rrilim 181 The di sol ay characterized by providing a light emitting device, the polarization separation component which 
dMdes Vo P P i a ization and S polarization the light which said light emitting device emits, the polar ization 
rnn!er^on means which carries out polarization conversion of said P polarization or said S polar. zat on. the lens of 
?he reflective mold which changes said P polarization and said S polarization into real Yukimitsu Kamih.ra. and a 

rcia!m y i9] n Tne array substrate with which the switching element was formed in the shape of a matrix and the reflective 
fi m mid in sa d array substrate. It has the pixel electrode which consists of a transparent e ectrode connected to 

II 2 Iw Sin* element said pixel Electrode, and the dielectric film formed between said reflective film. The d.sp ay 
rhirJ^Hzed bv ^oviding the display panel with which said reflective film is set as fixed-on parenchyma potential. 
*nn ^tor^e caoacitance is formed by using said reflective film and said pixel electrode as an electrode, the lighting 
means arranged at Z rear face of said display panel, and the mirror which reflects the light emitted from sa.d 

?Claim y 20] n The array substrate with which the switching element was formed in the shape of a matrix and the reflective 
lim formed in said array substrate. It has the pixel electrode which consists of a transparent e ectrode connected to 
m d w tchin* element said pixel electrode, and the dielectric film formed between said reflective film. The video 
™ mer a character zed by providing the display panel with which said reflective film is set as f.xed-on parenchyma 
tlVenulu ano siorage Capacitance is formed by using said reflective film and said pixel electrode as an electrode, a 

ohotoeraDhv means and a record means to record the photoed image. . 

rciaim 21] The ar*ra5 substrate with which the switching element was formed in the shape of a matrix and the reflective 
fi m formed in sa d array substrate. It has the pixel electrode which consists of a transparent e ectrode connected to 
fi Im Tormed in saio array electrode and the dielectric film formed between said reflective film. The 

vtewftnder charaS^ed oy p?o^ding ?he dtsp?ay panel with which said reflective film is set as fixed-on parenchyma 
S ' and S age capacitance is* formed by using said ref lective f i In. and said pixel electrode as an electrode. 
^ m»»nif u in» Ipos expand the display image of said display panel and make it an observer catch sight of. 
[Uafm 22] e ?he y d?sp a? chaKerizea oy' being constituted so that a dot-matrix mold display panel, two or more feet 
ho ng said display panel, and the fixed part fixed so that said display panel may be hung may be provided, and 
soac n* of two or more of said feet can be changed and the die length of sa.d foot can be changed. rBflBl . tiv „ 
rcia m 231 The a rS substrate with which the switching element was formed in the shape of a matrix, and the reflective 
fi m formed in sad array substrate. It has the pixel electrode which consists of a transparent e ectrode connected to 
sa d sw tching element said pixel electrode, and the dielectric film formed between sa.d reflective f , Jm The display 
n»„«l I th which said ref lective film is set as fixed-on parenchyma potential, and storage capac.tance .s formed by 
n«?oi said reflective film and said pixel electrode as an electrode. The projection mold display character .zed by 
providing a discharge lamj. the optic which introduces into said display panel the light which sa.d d.scharge lamp 
*m\** and the delivery system which projects the image of said display panel. 

TO aim 24] The viewfinder carry out providing a light emitting device, the polarizat.on separat.cn component which 
divides into P Jolar zation and S polarization the light which said light emitt.ng dev.ce em.ts. the polar.zat.on 
conversion means which carries out polarization conversion of said P polarization or sa.d S polarizat.on. the optical 
Mock whiCh changes^ Ta\d P polarization and said S polarization into real Yukim tsu Kan.ih.ra. a d.splay panel, and the 
expansion means expand the display image of said d.splay panel and it makes be in s.ght to an observer as the 

fClaim P 25] n The opposite substrate with which the counterelectrode was formed, and the array substrate with which the 
iile electrode arranged a common electrode and in the shape of a matrix was formed. The 1st outgoing I me connected 
S ?h sa d countere ectrode. and the 2nd outgoing line connected with said common electrode. The l.qu.d crystal d.splay 
canel characterized by Sro^iding an electrical-potential-difference impression means to output 30 Hertz or more the 
electrical' potential difference of 120 Hertz or less, and the OCB liquid crystal pinched between sa.d oppos.te 
substrates and said array substrates. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[field of the Invention] This invention relates to the direct viewing type indicating equipment using the di splay panel 
and these which can d i s£ I ay a good image also with the lighting system of the display panel which proves animation 
dSage the graphic display device using it. a direct viewing type, or a reflective mold, a personal digital assistant, 
a viewf inder, a video camera, a projection mold indicating equipment, etc. 

rSSiotion of the Prior Art] Small and since [ lightweight and ] there is little power consumption many displays to 
a oortable equipment etc. using a liquid crystal display panel are adopted. In recent years, it is adopted also as a 
Hou d I vstal display monitor, and the commercial scene is expanded. Moreover the image qual.ty ""Provement of a 
llSuid crystal display panel progresses, and it has been improving in the still picture to the level which is 
satisfactory practical I y. 

rpSblem(s) to be Solved by the Invention] If an animation is displayed on a liquid crystal display panel ****** of an 
lit ^ II aooear This ****** will mean the phenomenon in which a gray shadow appears behind a white ball, if a white 
ball moves 11 Tor example, a black back screen. On these specifications, the condition that ****** has occurred in this 

Toooi] r{h?nk a ?naf ihe causfwhich animation dotage generates is divided greatly and there are two. The 1st cause is 
L0004J I tn w inai we crvsta i the time amount (henceforth — this — t standup time-amount + falls and time 

the responsibility of '^^J 1 wh ™ fHhTSSa of ?wist pneumatic (TN) liquid crystal fell with standup time 
amourt time amount taken for PermeaShty to make max 100% from 0%. and to become 90%). and added time amount (t.me 
ZZt. taken to become 10% of permeabi I ity from the 100% of the maximum permeab i I i ty) is 50 - 80msec 
roooS Quick liquid^rystal mode also has the response time. It is strong dielectric I iqmd crysta . However this 
iSSid crista cannot perform a gradation display. In addition, the response of ant.ferroelectr ic liquid crystal and 
{he liquid costal in OCB mode is high-speed. If the liquid crystal ingredient or the mode of these high speeds .s 

[O&i'Th^causrirtnat ^permeSbi MtyTeach pixel changes synchronizing with the field or a f ram. For 
I«n« p the nermeabi ity of a certain pixel is a fixed value between the 1st field (frame). That is. the potential of 
a o?xel' electrode is ewritten by every field (frame), and the permeability of a liquid crystal layer changes to it. 
The efore if human being sees the image of a liquid crystal display panel, with the decay characteristic of an eye. a 
disolay image will seem to change slowly and animation dotage will occur. In addition on these specif "cations the 
time amount i e time amount until the potential of 1 pixel of arbitration is rewr.tten next, which wr.tes and 

SKsplayrsuch as'inf. ^can'a'f luorescenfsubstance side with an electron gun. and display an image Therefore, 
as for each pixel on iy the time amount of musec order is displayed in the period of the 1 field (one framed 
ruOOBl The oe Hod i e it seems that the image is displayed continuously, of the field (frame) is based on the 
L0008J me Pe r ' oa - beines eve That is in CRT. almost all time amount is a black display, and each pixel 

slurn Ton b on y" e S amount of *L orSe of musec' (display). The display condition of this CRT makes a movie 
oisolav good It is because almost all time amount is a black display, so an image looks discontinuous and an "tion 
ootage does not occur However, by the liquid crystal display panel, since the per.od of the 1 f.eld and the image are 
held, animation dotage occurs. 

fK for Solving the Problem] In order that the lighting system or indicating equipment of this invent ' on ™y sol ve 
animation dotage it takes a synchronization for the timing which rewrites the electrical potential difference of each 
n?xel of a display panel, and actuation of the drive circuit which drives a back light, and performs image display A 
h^k l?Ih? unit (light ink system) can be located in a line in parallel, and arranges two or more light guide plates + 
Whtte LED i " attached n the edge of a light guide plate. 3-4 are constructed, and this white LED ** and carries out 
™ntial lighting o carries out sequential lighting one [ at a time ]. On the other hand, the location (the 
electrical potential difference of a pixel electrode is rewritten) impressed to each pixel line of a liquid crysta 
d solay panel is also scanned. This scan and lighting of white LED take a synchronization. Moreover after the I .quid 
display panel « 8 " t8) | ayer on the p j xe | which the electrical potential difference was impressed by the pixel 
and^wrttten'cnanges enougn. \tZ madefo, f.uorescence tubing to turn on LED of the light guide p.ate corresponding 

COOlO] Thus' {^synchronization with the lighting timing of LED and the timing of the electrical Potential difference 
™ «Jd l' D I I ill id crystal display panel is taken. That is. change of liquid crystal irradiates light .from a back 
?Kn?v ?o the f eld which changed enough, and displays a pixel. On the other hand, the time amount (b ack display) 

as Sich a l°xe\ is nit Splayed arises. For this reason, the display condition of CRT and the same display cond.t.on 

are realizable. Therefore, animation dotage is improved. 

[Embodiment of the Invention] In order that each drawing may make a plot easy easily [ understanding ] in this 
.necif cation there are an abbreviation or/and a part which carried out enlarging or contracting. For example the 
IZ\ ill svs?£n (section) etc. is omitted in the projection mold display of ( drawing 57 ). The above thing is the same 
ITso tl oS^d aw?ngs Moreover, the part which attached the same number or the notation performs the thmg wh.ch ,s a 
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same or similar gesta.t or an ingredient or has ^™ f ^™^ r Jfc eS^not have a notice, they can be 

[ °°i 2] i" t'oiher iZlLTFrai^ ™ »t C,to«llULfift> can be 

combined with other examples etc hor ?*amp.«. ™ be constitut ed combining the display panel of 

added to the lighting system ot i. or awing i V ? M M „ rpouer the liehtine system of ( drawing 1 ) is also 

( drawin R 39 ), and the I 'gt.ng system of ( gwingl >• ) can al so be addeS to theliTipliy of ( drawing 

w^MJtMiSt^i rtiris miss's sr. i-*. «... » . «.. 

SorescenS iuofng is erf to n (book) and the dip of the effective viewing area of a display panel is set to H (cm). 

it is made to satisfy a degree type (several 1). 

[0017] 

fWaVS^ShS^S being sti « I more desirable (several 2). 
[0018] \ 

WE 5L 8 im?il <= e ?ign? eSting device 11 will increase and it will become high cost. On the other hand, if H/n 
constitute so that a degree type (several 3) may be satisfied. 

[guSion 3] 0 07 <=W/(H-n) <=0.5 - it is desirable to satisfy relation of to be still more desirable (several 4). 
[0O22] lt.it. LED 11 l> attached In the ed» f • " '« ■»* " »U ffrfftaj, l! < ). tht heat sink 

artriaffir-ftJ! isrsr.asrs.sis'i s.r:?J^.v.:^Ur«et.f « 

[WaS'ln. «nt of omenta In ? l* ■*.« LED ^^J^^?. ffSTk^lB 

LED !'. nnn to const itut. based on tho d.tact.d data, so that the aaeeint of currents nti.ch flow .n nhlM LED 11 mr be 
controlled. , i en 11 «shnwn in ( drawine 2 ) the diffusion plate (sheet) 

«S, nnd I. in .fficien.lv ..itted in ^-nd ;t r.d.etes bee ^ 
[0026] Sinoe there is en irrw. lar CO or ' "•^""^^X , ^„ mim % lm) 22 is arranged or fonaed in an 

diffusion plat. I . Tumescence fl. d id .hlar.ed with the 

fflrffri:^ 

hemispherical, cylindrical, or by forming m the shape of a c rcu ar cone, t is fle » • exjst 
^.'SWl.V'JlS;.'!.;: of^Wti I! Se^rabllruse'^e^n 6500K 00 and the thing of 9000 
fS>28] Moreover, the color temperature of the . urn inescent color is '[JJ^S.^g 1 ^ SttE/dSK 11 'if 
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a color filter variation in the color temperature of a display image can be lessened. When using white LED especially 
as a light emitting device 11. since there are many rates of blue glow, in accordance with the color of the color 
fiitpr nf » disnlav Dane I 21. it is coped with preponderantly. • 
mn^Q! pltLpn a iLht Lide plate 14 and LED11. the optical coupling agent 126 is apphed or arranged so that 
ncfoence of She gnt S Sed from white LED 11 may be efficiently carried out to a light guide plate 4 The thing of 
ihe Jange If 1 44- 55 Ts illustrated for a refractive index as the Lord whose optical coupling agents 126 are gels, 
tne range ot i.4« k s j|j C on resin, an epoxy resin, phenol resin, poly vinyl alcohol (PVA). etc. 
?^on?V thy gY hLn n( drawing 61 (b)) a color filter 611 may be arranged to the optical outgoing radiation 
IT If ZlTlEDU ?h?s '?s ( bSsfwSte LEb has the strong rate of blue glow and the variation in the color in an 
LED simple substance' is large. The color temperature of the luminescent color is equalized by arranging or formmg a 

Sin* ^addition not using color filter 611 grade. ** can also perform color temperature adjustment or reduction of 
X! ] nonun??ormX by making dispersing agents, such as impalpable powder of Ti. or a color, and a p.gment contain in 

Soa^intie^'n'can^e transposed to LED of other single colors or a compound color. For example, they are LED of a 
red (R) color LED of a green (G) color, or LED of a blue (B) color. If LED of such a color is used, with a natural 
Jhinf the luminescent color of a lighting system turns into a single color etc.. and a white display cannot be 
Jealfzed Hoover when a lighting system, the display panel used for ** are monochrome, as a practical application, .t 

rooITof' course coincidence may be made to turn on LED of R. G. and B. and you may make it white luminescence 
mo?eove? LED of R 6 and B - the field - the I ight may be made to switch on sequentially and the display panel of 

mu35^^reSver P % f puTuN?KuSu tlfll transpose white LED 11 to the firefly luminescence lamp of Luna series currently 
IUIM4J Moreover uruiu. the thing to 1 1 mi t to white LED 11 but 11 is the 

nS a 2itt?hMev?ce wMc!S can do "eSLSe Fof example, you'may be a tungsten lamp, a krypton lamp, a small mercury- 

[0035] TadSion^^h^contents explained by ( drawing 61 ) are effective also in the example of this invention. A 
display i s i 1 1 ust rated for for example. ( drawing 60 ) ( drawing 42 ). Thus, the matter indicated on these 

K!^ 0 " 8 ^Ihowrfinl drawing) ^itrLED'irma?' be constituted as one l ike LED array 12. Moreover, a 
con e ?ens°m^ybe foS n a^Smfnl or Se optical outgoing radiation side of LED11 for a convex lens minute to 
tie optical outgoing radiation side of LED11. In this case, the Tight emitted from the luminescence chip of LED11 is 

[oSTn'ado?^ " was used as the plate in the example of ( d«_L > . the 

[0037J in addition, a ty s sheets or |ates for examp | e> may be used. 

^eover^^ -»■■*•• 72 ' an ° * as made int ° °" e 35 Sh0Wn ( > "» 

ro0381 d 'ln ( drawing 1 ) the light 181 emitted from the light emitting device (white LED) 11 is reflected and 
[0038] In ( "rawing M Viprting olate 15 (a reflective sheet or a reflective member, reflective film) arranged between 
hSTil de :| e V "ft fiflllt 15 S fofmed 8 S't^side face and rear face of a light ^deplete 14 

00391 The I iiht 8 emitted from the light emitting device 11 illuminates the ins de of each light guide pi ate 14. 
Therefore f light emitting devices 11a and 11f light up. only light guide plate 14a will become a light-emitting 
Therefore T I gn t emii ■ . th , , ht , tt , t can b! ink t0 oblong freedom to two or more 

Kaposi ion by * - Kn! of ( ail«_l )• And if sequential lighting ^* rt 

is made lo switch on the I ight or put out the light one by one with light guide plate 14a->14b->14c->14d->14e->14a 

Si ^reflecting plate 15 uses film-like a thing or a tabular thing. In order for these to vapor-deposit metal thin 
fMms such as a uminum (aluminum), silver (Ag). titanium (Ti). and gold (Au) on a sheet or a p ate and to prevent 
lit dation of a meta thin film, the vacuum evaporationo film which consists of inorganic materials such as S.02. is 
fo med in the front face of a metal thin film. Moreover, you may laminate. Moreover the coating »h ch is glossy as a 
Sleet ne Slate 15 may be used. In addition, the dielectric mirror which consists of dielectric multilayers may be 
InlntBrf Lrllllr what cut the metal plate which consists of aluminum etc. may be used. 

mnSnVSever %his reflecting plate 15 may not be limited to what reflects light, and the thing of the property which 
[004 ] How ever th s 'eriec b p , example, what applied impalpable powder, such as opal 
g?ass eS th fsheenhich'lpPNed'Jhe Safplb.e powder of Oxidization Ti (titanium), or a plate ustrated. Moreover. 

[li^iT^T* Tl'rt of II? ) -f "si cros 's n^^Ld^ ). it is the example which 
^iL^ufcuttiJg orthe'p atfwhicFSTts of a metal, formed the crevice 24. and formed in this crevice 24 the 
ref ecJivffilm 5 which consists of aluminum etc. The light guide plate 14 is inserted ,n this crev.ee 2* 
fuSlai The or sm sheet 23 is arranged in the optical outgoing radiation side of a light guide plate 14 The p ism sheet 
23 Ss Ue function w!ich strengthens luminous intensity which carries out outgoing radiation from a light guide plate 
14 The three em company etc. is manufacturing and selling the prism sheet ". . . , „, |t , 

ro044? Moreover the diffusion sheet 22 is arranged in the optical outgoing rad.at.on side of the prism plate 23. It .s 
[0044J Moreover *" e °' ' . . t / the irregularity of the prism plate 23 ] through a display panel 21. As th s 
amusl'sheet a SITS manufaciuMng and 'Slin. as lighting series. In addition, the pitch of the irregularity 

^^J^rTclT^llZi ?s 2 hTgh° r near e the light emitting device 1, Therefore, the brightness near the light 
L004&J me c ? nce "y'^_ hi _ Z and serves as disD | ay nonuniform! ty. For this cure, with the lighting system of this 
^n^on^rshiwn W " l^S£^mJS!lli sectional is formed or arranged near the light emitting 

ro0461 The ootical diffusion section 31 consists of circular or a square optical diffusion dot 41. as shown in 

( orawjng 4 ) The optical diffusion dot 41 is directly formed in the front face of a light guide plate 14 etc. at the 

?Ou571 Si The $ oPtical'diffusion section 31 is formed or arranged on the sheet 22 arranged between the front f ace of a 
[0047] The OP* 1 "" o'tt V . ■ 21 d , j ht ujde p | ate 14 . with the optical diffusion section, although it 

hafJhe U ;unc?!fn e to 4 decr:ase ^r.ight which dfffusefan^Hginal light and reaches a display panel 21. what decreases 
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the light which shades direct light by others, a metal membrane, etc.. and reaches a display panel 21 is contained. 
[00483 The optical diffusion section 31 is greatly formed in the shape of radii near LED11. as shown in ( drawing 3 ). 
and it forms the location distant from LED11 small. Moreover, although the configuration of reducing light transmission 
or the rate of optical rectilinear propagation over the whole like smoked glass is sufficient as the optical diffusion 
section 31 the configuration of forming the optical diffusion dot 41. as shown in ( drawing 4 ) is more desirable. It 
is large and a distant place makes small a place with the optical diffusion dot 41 near LED11. Thus, by forming the 
optical diffusion section 31. the illumination light of a back light 16 serves as homogeneity over all fields. 
[0049] In addition the optical diffusion dot 41 may not be limited to what diffuses light (dispersion), and may shade 
light It is because the function which there is the brightness reduction effectiveness and makes the lighting side of 
a lighting system homogeneity can be demonstrated also by shading a part of light emitted from a light emitting device 

[0050] It increases near the light emitting device 11. and a center section decreases. Since this technical problem is 
coped with as shown in ( drawing 5 ). by this invention, the optical diffusion member (optical diffusion dot) 51 is 
formed in the front face of a light guide plate 14. In addition, the optical diffusion member 51 may shade, as 
( drawing 4 ) also explained (reflective film). 

[0051] In the example of ( drawing 5 (a)) t the punctiform optical diffusion member 51 is formed or arranged in the 
light guide plate 14 grade. Enlarging area of the optical diffusion member 51 of the center section of the light guide 
plate 14 a periphery (near LED) makes area small. In addition, when 51 is the reflective film, it considers as this 
reverse 'Moreover as shown in ( drawing 5 (b)). the optical diffusion member 51 is good also as the shape of a stripe. 
Enlarging area of the optical diffusion member 51 of the center section of the light guide plate 14 also in this case, 
a periphery (near LED) makes area small. When 51 is the reflective film similarly, it carries out to moreover ( drawing 

fo052] The H ref leVfunct?on is not given to a reflecting plate 15 in ( drawing 6 (a)). A reflecting plate 15 is used as 
the mere light guide plate 14 and a case to hold. The reflective film 61 is vapor-deposited and formed in the side face 
and rear face of a light guide plate 14. The reflective film 61 is directly formed in a light guide plate 14. and also 
it may stick on a light guide plate 14 aluminum (aluminum) or the reflective sheet which vapor-deposited silver (Ag). 
Moreover, you may arrange between a light guide plate 14 and a case 15. The three em company sells such a reflective 
sheet by brand name ca I led si I ver Lux. ■ ■ , / 

[0053] ( Drawing 6 (b)) is the configuration which made hollow the interior of a light guide plate 14 (centrum GZK 
Thus a lighting system can be I ightweight-ized by making hollow the interior of a light guide plate 14. In addition, a 
liquid or gel may be inserted in a centrum 62. As these liquids or gel. water, silicon resin, or ethylene glucohol is 
illustrated Moreover, a light diffusion agent etc. may be added in gel etc.. or ultraviolet-rays hardening resin may 
be added. Since specific gravity is smaller than glass etc.. as for a liquid or gel. I i ghtwe i ght- 1 zat i on of a lighting 
system can be attained like the point. . 
[0054] In addition the sodium hydroxide etc. is added to the water or gel inserted in a centrum 62. and PH is made or 
less [ 10 5 or more ] into 12.5 still more preferably 13 or less [ 10 or more ]. Thus, even if these liquids leak and 
come out by what the water or gel to insert is made into alkalinity for. oxidizing the reflective film 61 etc. 

[Q055rr Prawing i Vetc. ^ a display without animation dotage can be constituted by combining the lighting system and 
display panel 21 of this invention which are shown. 

[0056] The display panel 21 uses the liquid crystal display panel in 0CB mode (Optically compensated Bend Mode). 
Although liquid crystal display panels, such as other TN modes, can also be used, in order to give explanation easy, it 
explains noting that the 0CB mode of a high-speed response or high-speed TN liquid crystal of Merck Co. is used. In 
addition, it cannot be overemphasized that a ferroelectric liquid crystal, ant if erroelectr icity liquid crystal, etc. 

'[0057] "^addition it cannot be overemphasized that TN liquid crystal, macromolecule distribution liquid crystal. EOT 
(Electrically Controlled Birefigence) mode, perpendicular orientation (VA:Vertical ly Aligned) mode. IPS mode. STN LCD. 
ASM (Axial Symmetric Micro-Cell). DAP mode. etc. can be used. In addition, what was compounded may be used. For 
example, the guest host liquid crystal which added dichroic coloring matter to cholesteric nematic phase transition 
mold liquid crystal is sufficient. . . 

[0058] When the light modulation layer 236 ( drawing 23 ) ( drawing 31 ) (reference) of a display panel 21 is in OCB 
mode it is necessary to impress the electrical potential difference of the shape of a rectangle or a sine wave at the 
time' immediately after powering on. As for the magnitude of an electrical potential difference, it is desirable that it 
takes more than **5 (V) below for **15 (V). Moreover, as for the frequency of an electrical potential difference, it is 
desirable that it takes more than 40 (Hz) below for 100 (Hz). 

[0059] This electrical potential difference is impressed between a counterelectrode 234 ( drawing 23 ) ( drawing 31 ; 
(reference) and a gate signal line or to inter-electrode [ a counterelectrode and common inter-electrode ]. In order to 
make easy this impression and the check of an electrical potential difference, as shown in ( drawing 56 ) with the 
display panel 21 of this invention, the electrode drawer putt 561 and the common electrode drawer putt 562 are provided 
in opposite. Moreover, each putt 561.562 is drawn out by wiring, and it is constituted so that the above-mentioned 
electrical potential difference can be impressed from the connector of a display panel 21. 

[0060] In addition the opposite substrate 235 ( drawing 27 ) (reference) side may be turned to a I ighting-system (back 
light) 16 side, and a display panel 21 may arrange it. or the array substrate 231 ( drawing 27 ) (reference) side may 
be turned to a back light 16 side, and it may arrange it. 

[0061] Sequential lighting of the light emitting device 11 is carried out. and a lighting system (carrying out 
sequential putting out lights) 16 is driven. In ( drawing 8 ). 81 is the section (light guide plate 14 section whose 
light emitting device 11 is not in a lighting condition) non-switching on the light, and 82 is the lighting section 
(light guide plate 14 section whose light emitting device 11 is in a lighting condition). 

[0062] As for the relation between the area S1 of the section 81 non-switching on the light, and the area S2 of the 
lighting section 82. in one lighting system, it is desirable to satisfy the relation of a degree type (several 5). 
[0063] 

[Equation 5] It is desirable to satisfy the relation of a degree type (several 6) to 0.075 <=S2-/S1 <=1.6 pan 
preferably. 

[Equation 6] Animation dotage becomes small and can realize good animation display, so that the value of 0.1 <=S2-/S1 
<=0. 7S2/S1 is small. However, if smaller than 0.075. a screen will become dark too much. On the other hand, animation 
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» e °T S '•n g ?-Hr2wi!S t 9 t ) e ^"sequential iTgJaifon of the location of the lighting section 82 is turned down 
iZ 5 L l SSn It ?§ a SalHo ) synchronize w ?h this migration and the image display of a display panel is changed, 
from on a screen It is maoe y consideration of the responsibility of the liquid crystal of a 

Moreover .ghtmg of a Jack 1 .ght 8 P^ or ™ , f(j|| beco(nes target transmissi on. the back light of the location 
Is'maoe toluJn on In SdSiiTon when the response of liquid crystal is quick enough, a back light may be made to turn 

[„06«1f1he^^ offroom) where a display pane, is generally seen is bright, it i* necessary to 

IS the di so lav screen bright. The lighting number of a light emitting device 11 is made to increase in that case 
make the °' sp ' a y ®^reen 1 when bright in the interior of a room, animation dotage cannot be easily visible. On the 
She? an an I ver's y ' wH be attached tf an environment (interior of a room) is dark and the brightness of 
S» His^v screen will not be reduced. The lighting number of a light emitting device 1 is decreased in that case 
the display scree n " °* 0 h f d * k ■ dj , screen and ] dark in the interior of a room. Since the 

SeMoo'wnen a Mack i^d?caJ?on of the display screen is given becomes long by decreasing the lighting number, an.mat.on 

Tollll inus mP ircarrie S out manually using the remote controller which a user can use for changing the ™f er 
If « ilht em tting device 11 freely, or a transfer switch, and also the reinforcement of outdoor daylight (ambient 
ff-JtJ 22 be detected automatically by the phot sensor (not shown), and this detection result may perforin 
au£mat?caMy As a P ho? sensor. PIN photo diode, a photo transistor, and CdS are illustrated. That is. when outdoor 

r^The^^^ Si^tSE to tiffing section 82. The scan of the lighting section 

?! nlrfnSIi in fhe d rection of bottom-of-screen D from the screen upper part U so that it may understand also by 
to) of ( oSneV (c ano (d). Drawing which looked at this condition from the longitud nal direction is (jLMim 
9 ). LeSr^iT( kawiil£_9 ). it is the range which the observer can see as an image at time of day (time amount) 

mn^ h ?hp 3 |iauid crvstal layer of a display panel 21 has period predetermined permeability of one frame with the 
[0069] The ''?"'J«; y8 y a f ' a ^e written in a pixel Therefore, if the whole back light 16 is emitting light, it will 
b comett &£ ia erell ?ie d"he Imagers showing) of a disp.ay panel 21. However in order to turn on only a 
oarHn the time of da? which is the back light of this invention, area A serves as I united range 
mn701 The I i auid crvstal display panel rewrites pixel data for every pixel line. In ( draw ng 9 ) S shows the point 
(Shim i e a pixel line) which is writing the image in the display panel 21. When a display pane 21 is a 'quid 
(Rhine i.e. a pixe . . th e i ec tr ical potential d fference (ON state voltage) which makes the 

1TI Lnafnne'o? ap?fioabfe Rh ne uHn' tneth nil !m transistor (TFT) 271 ( drawing 32 ) (reference) as a 
gate 8 enal line of applicable electrical potential difference is written in the pixel connected 

to'Jhfslate^ di?ference is held Unti ' jt iS Writte " " 3 degreC ( ° ne 

rM711°The liquid crystal on a pixel does not serve as target permeability immediately, even if an electrical Potential 
HiffJLnce s impressed to a pixel. Liquid crystal starts in TN liquid crystal, and time amount is about 25 to 40 msec. 
In OCB mode \tTsl - 5msec. It is no? desirable that the condition that it is changing since time amount is m this 
Edition (it is henceforth called a permeability change condition) that permeability is changing is in sight of the 
observer (user) of a display by starting. Moreover, if visible in the condition that transmission is changing, it will 

mm !n e th?s S tnven??on at |he Jarfof this transmission change condition switches off a back light. A back I j ght is 
m-aoe }o tuTn on in tie part in the condition (henceforth, transmission goal state) that transm. ss . on turned , nto target 
made to turn on in xne Therefore animation dotage etc. does not occur but good image display can 

l?Z\ VzeT Teo er "the nrwtth'anlaSonlotie^'nHmproved 6 [ much ] also to the method f Presentation made 
tl display it^s an image display -> black display -> image display -> black display which it is alike and has been 

moS^e'S (a))- the back light 16 of the range below [ A ] the point S that the image is 

[0073] In the cond 1 1 1 on or v u k d raw ne 9 ) ] (lighting section 82). Since the part of this A is just before an 
IVe "r?ca? potent a. Tf ftrZe* i I wrTHiiTiiT afLr anelectr ical potential difference is impressed to a pixel, 
suffic ent time amount has passed. Therefore, the part of A is a permeability goal state 

Si Henceforth ->( Rawing 9 (a)) ( drawing 9 (W) -X drawing 9 (c)) -X drawmg 9 (d)) ->( drawing 9 (a "> 

Sawing 9 W) prof tHmafood After an electrical potential difference is '™ resse VV* P !^H ^ f,c,ent 

I drawing a WW JFzLjz , ieht 16 0 f the field of A turns all on. Therefore, a good image can be displayed. 
?0075] ?n S a it on " Shiig c "Had 'out to making Jhe back light 16 of the part immediately under Point S turn on ,n 
drawing 9 ) (part of A), it does not limit to this. The part of A means that liquid crystal etc. makes the light 
% Z £ lA h^LtP of r the / similar ] a permeability goal state. Therefore, which location may be used, as long 
as' If is ai?e mSes ing an e?ect ca potent i ^difference to a pixel and carrying out predetermined time progress. 
Moreover the part of A does not need to be continuing completely and may be divided into two or more Parts 
?00761 The lighting period of the part of A of a back light 16 and the period rewriting period) which rewrites the 
too/bj ine ngni ng periy k t n sua 1 1 y j n the case of a quid crystal display panel, a period is 

^or 0 0Hz However f - 60 h disp'a screen may be in a flicker condition. For this reason, as for 

50Hz or 60Hz "o^ver t "V referred to as 70Hz or more 180Hz or less. It is desirable to be referred to 

aslohz Tm ore 150H o I especia?ly n o^def to realize this period, the image data impressed to a I iquid crystal 
dismay panel are digi?ized. and memory is made to memorize them once. And time-axis conversion is performed and an 

[Sa'ThirS'i! ^^fir^'Slfrtlh. frequencies of a rewriting.period to appear by the different 
diSive p'ropert? in the condition of having impressed the condition of having impressed the forward electrical 
tUlltZl difference to the liquid crystal of a liquid crystal display panel, and the negative electrica potential 
dSfeJence or Z gap with the lighting synchronization of a back light, and the rawr ting synchromzat ion of the 
a TTerence. or trie bum « • f|i k occurs That is if a rewr t ng period is 50Hz and it is 25Hz and 60Hz. 

*zi n?'wi n y a s £. 2 ih2^^5 l rsiti2ri. , : n js ■„ (JU diai). ^ ^ of < 4^11 j . 

8 he axis of bscissa the frequency f. This frequency is made into one half of the frequenc.es of a rewriting period. 

The ax s of ordinate is made into the flicker luminous coefficient An when seeing a d.sp ay panel 21. 

[0078] That is the g aph of ( drawing 11 ) shows the time of changing these periods (twice of a frequency f). after 
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rewriting with the lighting period and making a period in agreement. The time of a flicker being most sensed large is 

[0079] r |t Z is senseffr^the grajh of (' drawing 11 ) at the time of 10Hz (a rewriting period is 20Hz) that a flicker is 
the largest However a flicker decreases rapidly in about 30Hz. It stops sensing a flicker mostly in 40Hz As for the 
rewriting period of a display panel, it is preferably more desirable than this result to be referred to as 80Hz or more 
70Hz or more It is perfect if referred to as 90Hz or more. A maximum frequency is influenced by the processing speed 
of the drivecircuit of a display panel. 180Hz (three X) of 3 60Hz times is a limitation on a technique. Cost becomes 
hjgh _ high-speed components are needed - although 4X beyond it cannot be realized on NTSC or VGA level. Probably, it 
should consider as 150Hz or less of 75Hz twice preferably. If low cost-ization is furthermore desired it should 
consider as 120Hz or less of 60Hz twice. Moreover, the twice of drive frequency usual from the ease of circuitry are 
desirable That is it will be set to 60Hzx2=120Hz or 75Hzx2=150Hz in many cases. From this, the rewriting rate of a 
display panel should usually be made the twice [ at the time (at the time of the former) ] as many frequency as this. 
r0080] ( Drawing 10 ) is the explanatory view of the drive circuit of the display of this invention. The source driver 
102 which impresses a video signal to a source signal line, and the gate driver 101 which impresses ON state voltage to 
a gate signal line one by one are loaded into the display panel 21. This driver 101.102 is controlled by the driver 
controller 103 That is. the rewriting period of a display panel 21 is controlled by this driver controller 103 
[0081] On the other hand. LED array 12 attached in the edge of a back light 16 is connected to the LED driver 104. The 
LED driver 104 is controlled by the back light controller 105. Therefore, the lighting period of a back light 16 is 
control led by the back I ight control ler 105. ^ . 

[0082] The back light controller 105 and the driver controller 103 take a synchronization by the video-signal 
processing circuit 106. and are controlled. Therefore, a rewriting period and a lighting period are synchronized. 
[0083] By synchronizing as mentioned above, a good image without animation dotage is displayed on the image display 
field 107 of a display panel 21. However, an image may be a still picture. For example, the display panel of a personal 
computer mainly displays a sti 1 1 picture. If the above-mentioned drive approach is performed in the case of a still 
picture, the Rhine flicker will be displayed as the damage. The Rhine flicker generated with a still picture degrades 
image quality Consequently, it is hard coming to see a screen. # n , 

[0084] When displaying a still picture (for example, when using the indicating equipment of this invention as a monitor 
of a personal computer), the back light controller 105 is controlled and it is made a still picture display mode. 
[0085] This still picture display mode is the approach of performing a rewriting period and a I ight ing per iod whicn 
were explained by ( drawing 9 ). without taking a synchronization. Generally the lighting period of LED is rewritten 
and it is made quicker than a period. It takes preferably for 12 or less times of a rewriting period 15 or more times. 
It takes still more preferably for 6 or less times more than twice. Under the present circumstances, the rate of the 
lighting section 82 at the time of the animation display explained by ( drawing 8 ) and the section 81 non-switching on 
the light is made the same. When it was made to change and switches to a still picture display mode from animation 
disDlav mode it is for the brightness of a screen to change. However, when the lighting period of LED is changed, it 
is desirable' to prepare the user switch or user B0RIUMU which makes the amount of force current to LED tune finely by 
the time amount which lighting of LED takes, since the brightness of a screen may change. Moreover, the brightness 
change when switching to a still picture display mode is beforehand measured from animation display mode, and when a 
display mode is switched, you may constitute so that it can set up automatically. These are easily realizable with the 
microcomputer software built in a display. . 
[0086] However the lighting period of LED and the period which rewrites a display panel 21 are very good in a 
synchronization However, the lighting period of a back light 16 is doubled [ more than ] to the period which rewrites 
a display panel 21 in that case. However, since the brightness fall of LED will occur if it is made 6 or more times, it 

[0087] ^a^ghting period is made quick, it will not be recognized from an observer that the back light is carrying 
out flashing actuation. And since the rewriting period of the display screen and the synchronization are not taken, 
there is no generating of the Rhine flicker. If an animation is displayed in this condition, naturally animation dotage 
etc will occur However, since it is the display of a still picture, it is satisfactory. Moreover, if a 
synchronization is taken and the flashing period of a back light 16 is made into a high speed, vision of the generating 
of a flicker will not be carried out. ql it 

[0088] As for the still picture display mode previously explained to be animation display mode like ( drawing 9 it 
is desirable to constitute so that it can switch with the user switch 108 (refer to drawing 10 ). moreover, the thing 
for which inter-frame image data is calculated — an animation display condition or a still picture display condition - 
- or it may judge automatically that it is more suitable that it is more suitable whether to make it animation display 
condition mode and whether to make it still picture display condition mode, and you may constitute so that a 
microcomputer (not shown) etc. may switch a switch 108. Detection of being a movie display is established as ID 
techniques, such as extended definition television television. 

[0089] Moreover when not using a display beyond fixed time amount, you may set up so that screen intensity may be 
reduced What is necessary is just to lessen area of the lighting section 82 shown in ( drawing 8 ). in order to reduce 
screen intensity This is easily realizable by decreasing the lighting number of a light emitting device 11. This 
control is also easily realizable by using the timer circuit of a microcomputer. Moreover, when not carrying out fixed 
period use of the personal computer which connected the display panel, it is good to constitute so that the power 
source of a back light 16 may be turned off automatically or it may 

[0090] The example of ( drawing 1 ) attached the light emitting device 11 in the both ends of a light guide plate 14 
However as shown in ( drawing 12 ) instead of what is limited to this configuration, a light emitting device 11 may be 
arranged at one end of a light guide plate 14. In this case, it is mutually good for the opposite side of a light guide 
plate 14 like relation (11a and 11d of ( drawing 12 )) to arrange a light emitting device 11. It is for controlling 
generating of the bias of the luminance distribution of right and left of a lighting system 16. 

[0091] With the configuration of ( drawing 12 ). lambda/4 plate (lambda/4 film) 121 is attached in the opposite end of 
the light guide plate 14 with which the light emitting device 11 is not attached. Moreover, reflective film 51b is 
formed or arranged in the rear face of lambda/4 plate 121. lambda of lambda/this 4 is the dominant wavelength (nm) or 
on-the-strength core wavelength (nm) which a light emitting device 11 generates. For example, it is lambda= 550nm. 
Therefore the film which has one fourth of the phase contrast of lambda is meant in lambda/4. 
[0092] It* is reflected by reflective film 51b. and outgoing radiation of the light which carried out incidence to 
lambda/4 plate 121 is again carried out from lambda/4 plate 121. and it carries out incidence to a I ight guide plate 
14 Under the present circumstances, rotation of the phase of incident light is carried out 90 degrees (DEG.). That is. 
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P polarization changes to S polarization and S polarization changes to P polarization. Moreover, as for the polarizing 
plate used for a display panel, it is desirable to use a reflective type thing. It is because this polarizing plate 
reflects the polarization component which is not penetrated. 

[0093] When using the display panel of a polarization method for the front face of the lighting system of this 
invention only one polarization of P polarization or S polarization is used. By arranging lambda/4 plate 121 made to 
rotate polarization I ike ( drawing 12 ), the rate of the polarization component which penetrates a display panel 21 
increases Therefore, a daylight display is realizable. A part of polarization component which does not pass the 
polarizing plate of a display panel is reflected, and this is considered for returning again in a light guide plate 14. 

[0094] Of course the polarization beam splitter (henceforth referred to as PBS) 432 although explained later ( Rawing 
45 ( drawing 42 )). as shown may be arranged to the optical outgoing radiation side of a light emitting device 11. Only 
one polarization component of P polarization or S polarization carries out incidence to a light guide plate 14. 
further, by the conversion function of P polarization of lambda/4 plate 121. and S polarization, efficiency for light 
utilization improves and image display becomes good. 

[0095] Moreover if constituted like ( drawing 62 ). efficiency for light utilization will improve sharply. Optical 
coupling of PBS432 is carried out to the light guide plate 14 by the optical coupling material 185. The white LED as a 
light emitting device 11 is attached in the whole surface of PBS432. Moreover, as for PBS432. the reflect i ve fi Im 15 i s 
formed or arranged in addition to optical outgoing radiation side 621. 

[0096] The white (light emitting diode) LED 11 as a light emitting device sells that by which Nichia Chemical 
Industries Ltd applied the fluorescent substance of a YAG (yttrium aluminum garnet) system to the chip front face of 
GaN system blue LED In addition. Sumitomo Electric engineering is developing the white LED which prepared the layer 
which emits light in yellow in the component of blue LED manufactured using the ZnSe ingredient, in addition, not the 
thing limited to white LED as a light emitting device but the field — the case where an image is displayed 
sequentially — LED of R, G. and B luminescence — every one — or what is necessary is just to use more than one 
moreover LED of R G and B is arranged to high density or juxtaposition, and these three LED is synchronized with the 
display of a display panel — making — the field — the configuration made to turn on sequentially may be used. In 
this case it is desirable to arrange an optical diffusion plate to the optical outgoing radiation side of LED. 
Generating of color nonuniformity is lost by arranging an optical diffusion plate. Moreover, color display is 
realizable even if it uses a turnable filter as shown in ( drawing 59 ). What is necessary is to make it synchronize 
with rotation of a turnable filter, and just to rewrite the display image of a display panel 21. 
[0097] As optical coupling material 185. solid-states, such as liquids, such as salicylic acid methyl and ethylene 
glycol alcohol water, phenol resin, acryl ic resin, an epoxy resin, si I icon resin, and low melting glass are 
illustrated The optical coupling material 185 is for introducing into a light guide plate 14 better the light which 
LED11 grade generates. If the refractive index of the optical coupling material 185 is or more 1.38 1.55 or less 
transparent material, it can use almost all things. 

[0098] In white LED 11. it is easy to generate an irregular color. Adding a light diffusion agent to the optical 
coupling material 185 as the cure has effectiveness in control of irregular color generating. It is because the light 
generated from LED by the dispersing agent is scattered about. Addition of a dispersing agent means adding Ti or the 
impalpable powder of Oxidation Ti. or making it become cloudy by making matter (or liquid) which is different in the 
refractive index of the optical coupl ing mater i a I 185 mix. 

[0099] As shown in ( drawing 62 ). as for optical 181a emitted from the light emitting device 11. P polarization or S 
polarization is reflected in respect of [ 434 ] optical separation of PBS432 (reflected light 181b). Incidence of the 
reflected light 181b is carried out to a light guide plate 14. On the other hand, after carrying out incidence of the 
optical 181c which passed through the optical separation side 434 to lambda/4 plate 121a. it is reflected by reflective 
film 51c and polarization conversion is performed. Therefore. 181d of light reflected by reflective film 51c is 
reflected by the optical demarcation membrane 434. Polarization conversion of the light reflected by the optical 
demarcation membrane 434 is again carried out by lambda/4 plate 121b and 51d of reflective film. Therefore, reflected 
light 181e passes the optical demarcation membrane 434, and it carries out incidence to a light guide plate. This 
reflected light 181e penetrates the optical demarcation membrane 434. Moreover, the component of the light whose 
optical 181b which the diffusion sheet 22 is arranged, was scattered instead of. and was reflected by the optical 
demarcation membrane 434 and polarization component correspond is made to increase as much as possible. [ lambda/4 

[0100] Moreover if constituted like ( drawing 63 ). efficiency for light utilization will become good further. It is 

reflected by the optical demarcation membrane 434 (reflected light 181b). and optical 181a emitted from the light 

emitting device 11 carries out incidence of one polarization component to a light guide plate 14. On the other hand, it 

is reflected by the mirror 435 and polarization conversion of the optical 181c which passed the optical demarcation 

membrane 434 is carried out with lambda/2 plate 436 (optical 181e). Therefore, as for Light 181e and 181b. the 

polarization direction gathers. ■ . 

[0101] By combining the above ( drawing 62 ) ( drawing 63 ) configuration and the configuration of ( drawing 12 ). 

efficiency for light utilization improves further. m . . 

[0102] in addition — etc. ( drawing 63 ) etc. — when a configuration is used, since the polarization direction in a 

light guide plate 14 has gathered, it removes lambda/4 plate 121 in ( drawing 12 ). and is good only also as reflective 

film 51b. Efficiency for I ight uti I ization of this gentl eman improves. 

[0103] what is limited to this although the above example was the configuration of having the reflecting plate (or gobo 
15) which divides between light guide plates 14 — it is not ( drawing 13 ) — the thing using the light guide plate 14 
of one sheet may be used so that it may be shown. 

[0104] It sets to ( drawing 13 ), and LED array 12 is arranged or formed in the both ends of a light guide plate 14. As 
for LED array 12 the LED component is formed continuously. As for this LED component, a lighting location is scanned 
by the LED driver The lighting section A moves in the direction of an arrow head smoothly by this scan. This 
configuration can also realize the method of presentation of ( drawing 9 ). However, in ( drawing 13 ). since there is 
no reflecting plate 15. about 12 LED component is surely bright, and a center section becomes dark. Since this 
technical problem is coped with, the optical diffusion dot 41 shown in ( drawing 4 ) is formed or arranged, and as 
shown in ( drawing 5 ). the center section of the light guide plate 14 and a periphery are changed in the area of the 
reflective film 51 or an optical diffusion member. , . , . . , 

[0105] In addition in ( drawing 13 ), if LED11 is made into two or more groups and the light is switched on. the drive 
approach of the same back light 16 as ( drawing 1 ) is realizable. Moreover, as ( drawing 13 ) explained, each LED 11 is 
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scanned seauentially if the method taking the rewriting period of a display panel 21 and a synchronization, and 
scanned sequentially. ■ drawine g ) j s adopted vision of the break of lighting of a light guide plate 14 is not 

SrHed ol ff |?^rSl ifSS^Si 5iS5 Moreover. LEO array 12 is not limited to white and LED of * and 
B could be formed in the shape of an array by turns. Moreover. LED of two or more same colors could be formed by turns 
as a E ?oup In addition the color filter of R. G. and B could be added to white LED In add.tion. it cannot be 
o«er emohasi zed that LE011 and LED array 12 can be transposed to fluorescence tubing 41 grade 

roiOfiT Although [ the above example ] a light guide plate 14 is illuminated using white LED 11. it cannot hunt to 
8 ? aid as shown in ( drawing 14 ) rod-like fluorescence tubing can also be adopted. In add it on. the minute 
??uorescenria!p of SortfeaiTETictron. the fluorescent lamp of the Luna ser ies of 0PUT0NIKUSU. Inc.. the f irefly 
luminescence component of Futaba Electron or the neon tube of Matsushita Electric Works Ltd. etc. may be used as a 
ieh?emi??ing device 11. In addition, the light from discharge lamps, such as a meta halide lamp and a halogen lamp. 
Is dr*2 with an optical fiber, and it is good also considering this as a light emitt ng dev.ce (section), and good 
also considering outdoor daylight, such as sunlight, as a light emitting dev.ce (section) f 
roi07W Draw n* 14 (a) ) is the example of a configuration which used two fluorescence tubing 141. The fluorescence 
SbiS 14 ?a anoMlb is made to turn on by turns. ( Drawing 14 (b)) is the example of a conf gurat.on which used four 
fluorescence tub ng 141. Sequential lighting of the fluorescent lamp as a I ight em.ttmg dev.ce 11 is carried out with 
!41a->l"£>141c->14 d->141a->. Moreover, the light is made to switch on by turns in the group of 141a and 141b and a 
grouo (141c and 14 Id). The light may be made to switch on by turns as the other l.ght.ng approaches in the group of 
141a and 141c and a group (141b and 141d). It is applied to the example of the above matter ( draw.ng 13 ( draw.ng 12 

[0^^ a L^^eV S \^%onfi gU r a Von which arranges or formed the light emitting device 11 in the edge of a 
ight guide plate 14 The configuration of ( drawing 15 ) is a configuration which has arranged the I . ght em . tt . ng 
device 11 at the rear face of a light guide plate 14. In addition. ( drawing 15 (b)) is a sect.onal v.ew in aa I me of 

ro ioQl'^con figuiation of being above ( drawing 14 (a)) can also realize the lighting approach of < drawing ft ). 
However ( dr awing 4 (a)) is two division and ( djj>wing_!4 (b)) is quadr isection By increasing the number of 
partitions the l i ght ing approach more near a scan condition is realizable. In add.tion. although the gobo 15 is 

WLioLr^^ necesS fs^o conslfS I ike ( 4L^U ) . in order to real ize the back I ight 16 of 

So^rl^S Tfortf f^scen^oiS^T'ft iVSirab.e than a cold cathode method to use a hot 
cathooe method This is because it is easy to adjust the brightness of fluorescence tubing. By adjusting the brightness 
nfthp fTnnr^cence tubing 141 the brightness of a back light 16 can be freely controlled now. For example, the 
ongntness Tou^ooJ dayT ight is detected and the brightness of a back light 16 is changed. Moreover, some light guide 
d ates can be set by the contents of an image of a display panel 21. and the strength of brightness can also be 
attached For example in ( drawing 1 ). when the image of the display panel 21 (not shown) applicable to a ght guide 
Mates [ 14c and 14d ] ocation is bright. 14d is made brighter than light guide plate 4c and other ight guide 
o ates This is realizable by carrying out strength of the luminescence of each LED s.m. lar ly in LE011 
rim The ho e which inserts LED11 is formed in the rear face of a light guide plate 14. LED11 is constituted so that 
it »i 1 1 not escaoe once it is inserted by the projection 161 formed in a part of hole and is inserted as shown in 

d r I ng ?6 ) Moreover, the terminal electrode 153 of LED11 and the electrode pattern 152 formed in the rear face of 
a I ght gu d e plate 14 are connected by the Honda line. The electrode pattern 152 is formed by a uminum or Ag. and 
function! also as reflective film of the rear face of a light guide plate 14. therefore, the whole surface of the rear 
lace of a I ght gu de plate 14 - and it is formed so that there may be no clearance as much as Possible A current is 
sudd I ?ed to LED1 1 w i th these electrode patterns 152a (positive electrode) and 152b (negative electr ode). Moreover low 
resisiance-izat in can also be desired by enlarging the electrode pattern 152. As for the front face of the electrode 
pattern 152. it is desirable to form insulator layers, such as a front face Si02. in order to prevent oxidation. 
Moreover vou mav laminate. Moreover, organic resin may be applied. 

r0113] n addition the electrode pattern 152 may be formed by transparent materials (ITO etc. In this case 
( drawing 15 (b)) the reflective sheet 15 is arranged at the rear face of a light gu.de plate 14 so that it may be 

rOIH] A light emitting device 11 inputs light into a light guide plate 14 through a light diffusion agent 161 

d awing 3 ) (?efe ence). The color nonuniformity of a light emitting device 11 is lost with this light diffusion 
ag ent isf. a nd uniform I ight ing can be performed. In addition, it cannot be overemphasized that the configuration 

BlIH^Eht SfltJnFJevice - every'Rhine - or the light is made to switch on every two or more I ines In that is. 

d awing 5) I ghting of light emitting device 11a of the range of A switches on light emitting device 1 b of the 
ra nge of B n ext. Henceforth, the light emitting device is made to turn on one by one. Thus, the method of presentation 

tulleffe^ is formed or arranged in the optica, outgoing radiation side ol F a 

nil? guide plate H. Since brightness becomes high, as shown in ( drawjng 17 ) the °Pt' ca ' d ' f ;^' on e "f on *J ,S 

formpH esoeciallv near the light emitting device 11. Although the same is said of the case of ( drawing 31 ). the 

ZrTral diffus on section 31 is formed on direct or a sheet 22 on a light guide plate 14. An optical diffusion may be 

g?ven to sheet 22 sel? Moreover ihe optical diffusion section 31 for diffusing light further may be formed on the 

S3 'wJaris'necessa'ry^s just to arrange one sheet or two or more sheets for the prism sheet 23 or a pr ism plate in 
the ootical outgoing radiation side of a sheet 22. In addition, direct prism may be formed in a light gu de Plate 14 
like ( drawing 2 By using the prism sheet 23. the directivity of the outgoing radiation light from a light guide 
p ate 1 4 beeves narrow, and can form the display image of a display panel 21 into high br.ghtness_ 
rmifll It considers as the approach of narrowing directivity of the light from a lighting system 16. and making the 
Kay of a display P anet fuming into high brightness, and as shown in ( drawing 18 ). the approach using the m.cro- 

Xri^irSSIrS^ilS iens'toei'lsWdso that the micro-lens array 183 may have periodic refract i ve- 
i ndex di str i but ion A micro lens 186 can be formed also by the ion exchange technique which Japanese Sheet glass , • 
manufaclur ng n this case, the front face of the micro-lens array 183 serves as a plane, ^eover the th 'ng "smg 
the La StamSa technique may be used like OMR ON Corp. or Ricoh Co.. Ltd. In addition, there is a diffraction grating 
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etc as a configuration which has periodic refractive- index distribution. Since these can also generate the strength of 
light spatially, this can also use them. Moreover, the micro-lens array 183 may be formed or produced rolling out a 
resin sheet or by carrying out press working of sheet metal. 

[0120] In addition the reflective film or a light-shielding film 184 is formed in the front face of the micro-lens 
array 183 This light-shielding film 184 is formed near the parenchyma top focus of a micro lens 186. However, what is 
necessary' is to be near the focus, and just to satisfy the following conditions of (several 7). if a focal distance is 
set to f. 

[Equation 7] 3 <=f<= C (2andf) / ] (4andf)/3 — the following conditions of (several 8) are satisfied still more 

preferably. 

[0122] 

[Equation 8] (3andf)/4 <=f<= (5andf) / 4 ( drawing 19 (a)) are the block diagrams which looked at the micro-lens array 
183 from the front face, and ( drawing 19 (b)) is the block diagram seen from the rear face. In addition, a light- 
shielding film 184 may be formed in the front face of a lighting system 16. 

[0123] In order to hold a moderate air space between a micro lens 186 and a display panel 21. it sprinkles spacers, 
such as a bead 182 ( drawing 18 ) (reference) or a fiber. 

[0124] Light 181 from a lighting system 16 can be made into a narrow directivity light according to an operation of 
micro-lens 186 grade by constituting as mentioned above. 

[0125] In addition, the micro-lens array 183 is good also as a SHIRINI dollar cull lens (Ouonset lens), as shown in 
( drawing 20 ). In this case, a light-shielding film 184 is made into the shape of a stripe. 

[0126] Moreover as shown in ( drawing 21 ), adhesives or a binder may be applied or formed in the rear face of the 
micro-lens array 183. Thus, by constituting, attachment etc, becomes easy at the light guide plate of a lighting system 

[0127] However generating of moire will become intense if the formation pitch Pr of a micro lens 186 and the formation 
pitch Pd of the pixel of a display panel 21 serve as specific relation. Therefore, constituting so that the following 
relation may be satisfied is important. 

[0128] When the pitch of formation of the pixel pitch of a display panel of Pd and a micro lens 186 is set to Pr about 

moire, the pitch P of the moire to generate can be expressed with (several 9). 

[0129] 

[Equation 9] It is that the 1-/P=n/Pd-1/Pr maximum moire pitch serves as min at the time of (several 10). 
[0130] ^ 

The^moduTation factor of moire becomes small, so that n is large. Therefore, it is good to decide Pr/Pd to fill 
(several 10). If it is 80% or more 120% of range of the value (it determined) calculated by (several 10), it is enough 
practically. First, what is necessary is just to determine n. 

[0131] In addition it is good for reducing generating of moire further to arrange the low diffusion sheet 22 of the 
dispersion engine performance between the micro-lens array 183 and a display panel 21. The above matter is the same 

about other examples. . . . . .. 1£! . . 

[0132] ( Drawing 22 ) is a sectional view for explanation of the display of this invention. As a back light 16. a light 
guide plate 14 is processed into a wedge shape, and transmits a light emitting device 11 or the light from a 
fluorescent lamp 141 to fitness to the edge of a light guide plate 14. 183 is the micro-lens array 183 which was 
explained by ( drawing 18 ). In order to reduce moire in the optical outgoing radiation side of the micro-lens array 
183 the optical diffusion sheet 22 for reducing generating of the periodic luminance distribution by the micro lens 
186* is arranged A display panel 21 can use various things. As ( drawing 9 ) explained, when making animation display 
good it is good for 0CB mode or **n to use ultra high-speed large TN mode, antiferroelectr ic liquid crystal mode, and 
strong dielectric liquid crystal mode. Moreover, when using a display panel also as a reflective mold, it is good to 
use macromolecule distribution liquid crystal mode. ECB mode, TN liquid crystal mode, and the STN LCD mode. 
[0133] Hereafter the display combined with the display panel of this invention and the lighting system of this 
invention is explained ( Drawing 23 ) is the display panel of this invention, and the explanatory view of a display. 
[0134] The counterelectrode 234 is formed in the opposite substrate 235. In addition, since there is no need when it is 
in IPS (In Plane Switching) mode which Hitachi etc. developed, it is not necessary to form a counterelectrode 234. 
[0135] On the other hand, the pixel electrode 232 as a thin film transistor pixel as a switching element (not shown) 
and the signal-line 233 grade are formed in the array substrate 231. 

[0136] A liquid crystal layer is made to pinch between the opposite substrate 235 and the array substrate 231. As a 
liquid crystal layer 236. TN I iquid crysta I. STN LCD, strong dielectric I iquid crystal, antiferroelectr ic liquid 
crystal guest host liquid crystal, 0CB liquid crystal, a smectic liquid crystal, cholesteric liquid crystal, and 
macromolecule distribution liquid crystal (it is henceforth called PD liquid crystal) are used. When not making 
especially a movie display important, it is desirable to use PD liquid crystal from a viewpoint of efficiency for light 

[0137] a As°a PD liquid crystal ingredient, a pneumatic liquid crystal, a smectic liquid crystal, and cholesteric liquid 
crystal may be desirable, and you may be the mixture also containing matter other than a single, or two or more kinds 
of liquid crystal I inity compounds and liquid crystal I inity compounds. 

[0138] In addition it is [ that the pneumatic liquid crystal of the pneumatic liquid crystal of the comparatively 
large cyano biphenyl system of the difference of an extraordinary index ne and the Tsunemitsu refractive index no or a 
tolan system stable to aging, and the Krol system is desirable among the liquid crystal ingredients described 
previously, and a dispersion property also has the good pneumatic liquid crystal of a tolan system, and it is hard to 
produce aging especially ] the most desirable. m 

[0139] A polymer transparent as a resin ingredient is desirable, and uses photo-curing type resin from points, such as 
an ease of a production process, and separation with a liquid crystal phase, as a polymer. The acrylic monomer which 
ultraviolet-rays hardenabi I ity acrylic resin is illustrated as a concrete example, and carries out polymerization 
hardening especially by UV irradiation, and the thing containing acrylic oligomer are desirable. A dispersion property 
can produce good PD liquid crystal layer 236. and the photoresist acrylic resin which has a fluorine radical especially 
is hard to produce aging and has it. [ desirable ] ' ^ ^ ^ 

[0140] Moreover for said liquid crystal ingredient, it is this better ** that the Tsunemitsu refractive index nO uses 
[ that the Tsunemitsu refractive index nO uses the thing of 1.49 to 1.54 ] the thing of 1.50 to 1.53 also in this 
better ** Moreover it is desirable that refractive- index difference **n uses or more 0.20 0.30 or less thing. If nO 
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and **n become large a heatproof and I ightfastness will worsen. Although a heatproof and I ightfastness wi 1 1 become 
good if nO and **n are small, a dispersion property becomes low and display contrast becomes less enough. 
T0141] It is desirable that the Tsunemitsu refractive index nO adopts the photoresist acrylic resin with which 1.50 to 
53 and Ji have a fluorine radical as a resin ingredient, using the pneumatic liquid crystal of 0.30 or less or more 
0. 20 tolan system as a component of the liquid crystal ingredient of P0 liquid crystal from the above th.ng and the 

rouil As suchTgiant-molecule formation monomer. **. such as 2-ethylhexyl acrylate. 2-hydroxyethyl acrylate a 
neooentvl glycol door chestnut rate, a hexandiol JIAKU lied, diethylene glycol diacrylate. tripropylene glycol 
diacrylate polyethy lene-glycol diacrylate. trimethylo I propane tr iacryiate. and pentaerythr itol acrylate. are 

mentioned. ( M | u «»*«, 0 „„i a + a onovu arr«iate nolvurethane acrvlate. etc. are mentioi 

is example 
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to the 



comDanv) benzyl methyl keta I ( IKGACUKt bi>l Dy Uioa-ueigy;. exc. are nuns up. m a uu,i™ a agent. 
□Sensitizer a color, a cross linking agent, etc. can be suitably used together as an arbitration component. 
roi451 In addition it is made in agreement [ the refractive index np when a resin ingredient hardens, and the 
Tsunemitsu refractive index no of a liquid crystal ingredient ] on parenchyma. When electric f. eld are impressed 
I iauid crystal layer 236. a liquid crystal molecule (not shown) carries out orientation to an one direct on. and the 
refractive index of the liquid crystal layer 236 serves as no. Therefore, in accordance with the refract. ve index no of 
the liquid crystal layer 236. and the refractive index np of resin, the liquid crystal layer 236 will be in a light 
transmission condition. If a difference with refractive indexes np and no is large, even if it «ri I impress an 
e ectr ca potent a difference to the liquid crystal layer 236. the liquid crystal layer 236 will not be in a 
t anaparence cond!?ion completely, but display brightness falls. As for the refractive- index difference with refractive 
indexes nD and no less than 0.1 are desirable, and less than further 0.05 are desirable. 

0146] Although the rate of the liquid crystal ingredient in PD liquid crystal layer 236 is not specified here, 
generally 40 % of the weight - about 95 % of the weight is good, and 60 % of the weight - about 90 % of the weight is 
oreferablv good There are few amounts of a liquid crystal drop that it is 40 or less % of the weight, and the 
effecxtvenefs of dVspersion is scarce. Moreover, the rate of an interface that the inclination a m^omolecu^eand 
I iauid crystal carry out [ an inclination ] phase separation to vertical two-layer one when it comes to 95 % of the 
weight or more becomes strong, and liquid crystal and a macromolecule touch becomes small, and a dispersion property 

r0147] As for the mean particle diameter of the water drop-like liquid crystal (not shown) of PD liquid crystal, or the 
average aperture of a polymer network (not shown), it is desirable to make it 0.5 micrometers or more 3 0 micrometers 
or els Espec ally. 0 8 micrometers or more 1.6 micrometers or less are desirable. When the light which PD liquid 
crystl I ' di Slay panel 21 modulates is short wavelength (for example. B light), it is small, and m the case of long 
wavelength (fo? example. R light), it enlarges. If the mean particle diameter of water drop-like I .quid crystal or the 
average aperture of a polymer network is large, although the electrical potential difference changed into a 
?ransSaren1y condition becomes low. a dispersion property wi 1 1 fall; Although a dispersion property w. 1 1 improve if 
small the electrical potential difference changed into a transparency condition becomes high. 

WW A thing esin. etc. with which liquid crystal was distributed in resin, rubber metal particles, or ceramics 
bar ium titanate etc water drop-like serve as macromolecule distribution liquid crystal (PD liquid crystal) in the 
gesxalt of operation of this invention with the shape of sponge (polymer network), and that with which I .quid .crystal 
was f lied up between the shape of the sponge corresponds. It also includes that resin which is otherwise indicated by 
JP 6-208126 A JP 6-202085. A. JP. 6-347818. A. JP. 6-250600. A. JP. 5-284542. A. and JP. 8-179320. A serves as stratified **. 
Moreover the' liquid crystal section and the polymer section are periodically formed ike a Japanese-Patent- 
AoDlication-Wo No 54390 [ four to ] official report. And that (NCAP) by which the liquid crystal component is 
enc osed wito the capsule- 1 ike hold medium is also included like what has the light modulation jayer made to separate 
comoletely and JP 3-52843.B. Furthermore, what dichroism and polychroism coloring matter contained is inc uded in 
3 k o sin. Moreover, there are also the structure and JP. 6-347765. A in which a liquid crystal mo ecule 
can es out I Mentation in accordance with a resin wall as a similar configuration. These are also called PD liquid 
crvstal Moreover the thing which carried out orientation of the liquid crystal molecule, and made the resin particle 
etc contain in liquid crystal is also PD liquid crystal. Moreover, it is PD liquid crystal which forms a res, n layer 
and a liquid crystal layer by turns, and has the dielectric Miller effect. Furthermore, a liquid crystal layer contains 
what was constituted by the multilayer more than two-layer that there is nothing much more then. 

Sl49rThat is PD liquid crystal means the thing at large by which the light modulation layer was constituted from a 
Mquid crystal 'component and other ingredient components. Although a I ight modulation method forms an optical image 
mainly by dispersion-transparency, a polarization condition, a rotatory-polarization condition, or a birefringence 

SKl'ln PD^?qu?o a cf;sta^^f e ^s• desirable to form in each pixel the part (field) from which the mean particle 
diamete of a iquid crystal drop or the average aperture of a polymer network differs. A d.fferent field is made into 
two or more kinds T-V (dispersion condition-applied voltage) properties differ by changing mean particle diameter etc. 
That s if an electrical potential difference is impressed to a pixel electrode the field of the 1st mean part.ole 
diameter will be in a transparency condition first, and then the field of the 2nd mean particle diameter will be in a 
transparency condition. Therefore, an angle of visibility spreads. 

[0151] t carries ou? to changing the mean particle diameter on a pixel electrode etc. by irradiating ultraviolet rays 
at a mixed solution through the mask with which the pattern with which the permeability of ultraviolet rays differs 

[0152]' ifridia?ing°uTI?aviolet rays at a panel using a mask - every part of a pixel - or the exposure reinforcement 
of ultrav olet rays can be changed for every part of a panel. If there are few amounts of UV irradiation per t me 
amount the mean particle diameter of water drop-like liquid crystal will become large and it will become small if 
SS The path of water drop-like liquid crystal and the wavelength of light have correlation, and even if a path is 
too y smaM ano i? is too large, a dispersion property falls. In the I ight. the range of 0 • 5-m.crometer or more 2.0- 
micrometer or less mean particle diameter is good. The 0. 7-micrometer or more range of 1.5 micrometers or less is still 

*[0153] r The r mean particle' diameter for every parts of every part of a pixel and a panel is formed, respectively so that 
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0 1-0 3 micrometers may differ. In addition, since the ultraviolet-rays reinforcement to irradiate changes greatly with 
the wavelength of ultraviolet rays, the quality of the material of a liquid crystal solution, a presentation, or panel 
structures it asks experimentally. • 
[0154] As the formation approach of PD liquid crystal layer, after closing the perimeter of two substrates by closure 
resin a mixed solution is pressur izat ion-poured in or vacuum poured in from an impregnation hole, resin is stiffened 
with an exDosure or heating of ultraviolet rays, and there is the approach of carrying out phase separation of a liquid 
crvstal component and the resinous principle. In addition, after a mixed solution is dropped on a substrate and making 
it pinch with one of other substrates, it rolls out, and after homogeneity makes said mixed solution thickness, resin 
is stiffened with an exposure or heating of ultraviolet rays, and there is the approach of carrying out phase 
separation of a liquid crystal component and the resinous principle. b m . 

[0155] Moreover after applying a mixed solution with a roll quota or a spinner on a substrate, it is made to pinch 
with one of other substrates, resin is stiffened with an exposure or heating of ultraviolet rays and there is the 
aDoroach of carrying out phase separation of a liquid crystal component and the resinous principle. Moreover, after 
applying a mixed solution with a roll quota or a spinner on a substrate, once, a liquid crystal component is washed and 
there is also a method of pouring a new liquid crystal component into a polymer network. Moreover, after aPPjymg a 
mixed solution to a substrate and carrying out phase separation by ultraviolet rays etc.. there is also a method of 
sticking other substrates and liquid crystal layers with adhesives. t . 

fO 56] In addition the light modulation layer of the liquid crystal display panel of this invention is not limited to 
one kind of light modulation layer, and a light modulation layer may consist of two or more layers, such as PD liquid 
crvstal laver TN liquid crystal layer, or a strong dielectric liquid crystal layer. Moreover, the glass substrate or 
the film may be arranged between the 1st liquid crystal layer and the 2nd liquid crystal layer, A light modulation 
laver may consist of three or more layers. 

[0157] In addition although the liquid crystal layer 236 was used as PD liquid crystal on these specifications 
depending on the configuration, the function, and the purpose of using a display panel, it may not necessar i ly limit to 
this and you may be TN liquid crystal layer or a guest host liquid crystal layer, a H0ME0T0R0 pick I iquid crystal 
layer, a strong dielectr ic I iquid crystal layer, an ant i ferroelectric I i quid crystal layer, and a cholester ic-l iquid- 

[0158]Vhrth'ickness of the liquid crystal layer 236 has the desirable 3-micrometer or more range of 12 micrometers or 
less and its the 5 more micrometer or more range of 10 micrometers or less is desirable. If thickness is thin a 
dispersion property is bad. contrast cannot be taken, but if conversely thick, the design of X driver circuit (not 
shown) which generates the signal which must stop having to perform a high-voltage drive and is made to turn TFT on and 
off, and Y driver circuit (not shown) which impresses a video signal to a source signal line etc. will become 

?01 59] "is' thickness control of the I iquid crystal layer 236. a black glass bead, black glass fiber a black resin bead, 
or a black resin fiber is used. Since especially a black glass bead or black glass fiber has high I . ght absorption 
nature and there is little number sprinkled in the liquid crystal layer 236 since it is hard and it ends very much, it 

r0160] S, Between the pixel electrode 232 and the liquid crystal layer 236 and between the I iquid crystaj layer 236 and a 
counterelectrode 234 it is effective to form an insulator layer 256 (reference ( drawing 25 )) The inorganic 
substance of organ ic substance [, such as orientation film, such as polyimide used for TN I iquid crystal display panel 
etc as an insulator layer 256. and poly vinyl alcohol (PVA). ]. Si02. SiNx, and Ta203 grade is illustrated. 
Preferablv the organic substance, such as viewpoints, such as adhesion, to polyimide. is good. The retention of a 
charge can be improved by forming an insulator layer on an electrode. Therefore, a daylight display and a high contrast 

[01 61 ] Y An f insulatoMayer 256 is effective in preventing that the liquid crystal layer 236 and an electrode 232 
exfoliate. Said insulator layer 256 plays a role of a glue line and a buffer coat. 

T01621 Moreover if an insulator layer is formed, it is effective in the aperture (bore diameter) of the polymer 
network of the liquid crystal layer 236 or the particle diameter of water drop-like liquid crystal becoming homogeneity 
mostlv This is considered for covering with an insulator layer 256 even if the organic residue remains on the 
counterelectrode 234 and the pixel electrode 232. The PVA of the effectiveness of covering js better than poly.rn.de. 
[0163] Rather than polyimide. since the direction of PVA has high wettability, this is considered. However the display 
oanel which formed the polyimide used for the orientation film of TN liquid crystal etc. in the result of the 
dependability (I ightfastness. thermal resistance, etc.) trial which produced and carried out various kinds of insulator 
lavers on the panel generates hardly and has good aging. The direction of PVA tends to fall [ retention etc ]. 
01641 In addition in case an insulator layer is formed with the organic substance, the thickness has the desirable 
0.02-micrometer or'more range of 0.1 micrometers, and 0.03 more micrometers or more its 0.08 micrometers or less are 

r01651 b Soda glass and a quartz-glass substrate are used as a substrate 235.231. A metal substrate, a ceramic substrate, 
a silicon single crystal, and a silicon polycrystal substrate can also be used for others. Moreover, resin fi ms. such 
as polyester film and a PVA film, can also be used. That is. the thing of the shape of a film, such as not only a 
tabular thing but a sheet, is sufficient as a substrate at this invention. 

[0166] What the color filter 237 dyed resin, such as gelatin and an acrylic, (resin color fi Iter) is illustrated n 
addit on you may form with the dielectric color filter which carried out the laminating of the dielectric thin film of 
a low refractive index, and the dielectric thin film of a high refractive index by turns, and gave optical 
effect veness (it is called a dielectric color filter). Since the red purity of especially a current resin color filter 
is bad it is desirable to form a red color filter by the dielectric mirror. That is. what is necessary is to form 1 or 
2 colors with the color filter which consists of dielectric multilayers, and just to form other colors with a resin 

roi 67] ^anti reflect ion film 239 (AIR coat) is given to the field where a display panel 21 touches air An AIR coat 
has the configuration of three layers, or a two-layer configuration. In addition, in the case of three layers, it is 
used in order to prevent reflection in the wavelength band of the large light, and it calls this a multi-coat In a 
two- layer case it is used in order to prevent reflection in the wavelength band of the specific light, and it calls 
this V quart. A multi-coat and V quart are properly used according to the application of a liquid crystal display 

?0168] In the case of a multi-coat, optical thickness carries out nd1=lambda / 4 laminatings of nd1 = lambda/2 and the 
magnesium fluoride (MgF2) for nd= lambda/4, and a zirconium (Zr02). and an aluminum oxide (aluminum 203) is formed. 
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ileal I v a thin film is formed as a value of 520nm or near of those as lambda, optical in silicon monoxide (Si 0) in the 
case of V quart - nd1 = lambda / 4 laminatings of nd1=lambda/4 or yttrium oxide (Y203). and the magnesium fluor.de 
(MeF2) are carried out and thickness nd1= lambda/4, and magnesium fluoride (MgF2) are formed. It is better to use Y203. 
when modulating blue glow, since SiO has an absorption band region in a blue side. Moreover, since the direction of 
Y203 is stable also from the stability of the matter, it is desirable. . 
[0169 The pixel electrode 232 is formed with transparent electrodes, such as ITO. In addition, m order to use the 
oixel electrode 232 as a reflective mold, it is aluminum (aluminum) or the reflector which consists of a metal th n 
flm is formed in a front face with silver (Ag). Moreover. Ti etc. is made to mind inside from the techmca| problem on 
a orocess and reflective film, such as Ag. is formed. In addition, in the case of a reflective mold, the pixel 
electrode 232 is good also as reflective film which consists of dielectric multilayers. In this case, since it is not 
an electrode n o?der to consider as an electrode, the electrode which becomes ITO. or the electrode which becomes the 
lower laver of dielectric multilayers from a metal or ITO is formed in the front face of dielectric multilayers. 
0170] Minute irregularity may be formed in the pixel electrode 232 of the display panel of this invention. An ang e of 
vis i b i I ity becomes large by forming irregularity. In the case of a reflective mold, there is effectiveness especial y 
In the case of TN I quid crystal display panel, the height of minute irregularity makes it 0.3 micrometers or more 1.5 
micrometers or less this - if out of range, a polarization property will worsen. Moreover, minute irregularity forms 
a conf ieuration smoothly. For example, they are circular or a letter of a sign curve. 

r017ll As the approach of formation, minute heights are formed in the field used as a pixel by the metal th.r. film or 
the insulator la?e? Or a minute crevice is formed by etching said film. ITO or the metal thin f'lm.used as the pixel 
electrode 232 is formed in these concave or heights by vacuum evaporationo. or a said concave or heights top an 
insulator layer etc - one layer - or two or more layers are formed and the pixel electrode_232 etc. is formed on it. 
By forming a metal thin film in concave or heights as mentioned above, it becomes concave or inclination with the 
moderate level difference of heights, and the concave heights which change smoothly can be formed. 
[0172] Mo eover even if it is the case where the pixel electrode 232 is a transparency mold, it is effective to form 
the ITO film in" piles and to form a level difference. It is because incident light diffracts with this level difference 

S?73it?t y ch?nr"ementrmrb: ft^mlna! 'SmSs 8 - such as a.thin-film diode (TFD) besides a thin film transistor 
(TFT) ring diode and HIM. or varicap. a thyristor. an MOS transistor. FET. etc. In addition these all call it a 
swUching element or a thin film transistor. Furthermore, a thing and a method write : .n [optical ] whose switching 
element is and a heat write-in method are also contained. [ like the plasma addressing liquid crystal (PALC) which 
controls the electrical potential difference impressed to a liquid crystal layer by the plasma which Sony. Sharp, etc. 
made as an experiment ] That is. structure switchable [ to provide a switching element ] is shown . 
T01741 Moreover mainly since the display panel 21 of this invention forms the switching element of a driver circuit 
ana a Pixel in coincidence, what was formed using single crystals, such as an elevated-temperature pel ish reccm 
technique besides what was formed with the low-temperature polish recon technique, or a silicon wafer is in the 
technical range of this invention. Of course, amorphous si I icon display panels are also technical criteria 
oSo ?he source signal line 233 and the gate signal line are covered with the dielectric J" ■»•<'*'• henceforth 
called a low dielectric film) lower than the specific inductive capacity of the liquid crystal ayer 236. It is 
oreventing or controlling that the pixel electrode 232 and source signal-line 233 grade cause electromagnetic 
association with this low dielectric film 238. As a low dielectric film 238. silicon nitride (S.NX). silicon ox.de 
(Si02) oolvimide poly BINI IRU alcohol (PVA). gelatin, and an acryl ic are i I lustrated 

[0176]' It is desirable to add I ight absorption material, such as carbon, to the low dielectric film 238. and to 

[0177] e ( D rawin g S 23 ) ' showrthTcase where the pixel of a display panel 21 is a transparency mold Although whichever 
s suffic ient as th e formation pitch of a micro lens 186. and the formation pitch of a pixel 232 1 to 1 correspondence 
when it differs or they are determined in consideration of generating of moire. Moreover, when pixel size is large, it 
is easy to consider 1 to 1 **** as the formation pitch of a micro lens 186. but it is difficult when pixel size is as 

[0178] a The°Mght-^ is formed in a light guide plate 14 side in the example of ( drawing 23 ). 

Moreover the reflective film 15 is formed in the rear face of a light guide plate 14. 

[0 79] The color filter 237 is formed in the opening 187 of a light-shielding film 184. In order to give explanation 
easy color filter 237R is made into red. color filter 2376 are made green, and color filter 237B is made blue. In 
addition a color filter 237 may be formed by dielectric multilayers (configuration). 

T01801 Thus if a color filter 237 is arranged or formed in opening 187. it will become red light, and wi I be 
condensed by the micro lens 186. and the light which passes color filter 237R will turn into light of parallel light, 
and will illuminate pixel electrode 232a. for example. On the other hand, the light which passed color filter 2376 is 
JZ> it is condensed by the micro lens 186 and pixel electrode 232b is illuminated, and the light which passed color 
filter 237B is blue glow, and illuminates pixel electrode 232c. 

T0181] If constituted as mentioned above, a color filter cannot be formed in a display panel 21. but ** can also 
realize color display. Therefore, the manufacture yield improves and low cost-ization of a display panel can be 

roi 821 "Although [ the example of ( drawing 23 ) ] a color filter 237 is formed in opening 187 or its near, it may not 
imit to this aU micro-lens 186 self may be formed with color filters 237R. 2376. and 237B. For example, it is made to 
make red Penetrate only coloring or red light for micro-lens 186a. and is made to make only coloring or green light 
oeneJate micro-lens 186b green. Moreover, it is made for a comb to make only blue glow penetrate [ co or.ng ] micro- 
lens 186c blue Thus, by constituting, a color filter cannot be formed in the inside of a display panel 21. or external 
surface like previous explanation, but ** can also realize a full color display. 

r01831 In addition in the example of ( drawing 23 ). although the color filter 237 was made into red. green, and the 
three primary colors of blue colored light, it may not be limited to this and three primary colors, such as cyanogen 
yellow and magenta are sufficient as it. Moreover, not the thing to limit to three colors but two co ors of red and 
blue are sufficient and the compensating filter which has further the monochrome or the fixed spectral distribution 
which amends the color temperature of the light from a back light 16 is sufficient. 

r01841 Moreover the diffraction grating which performs color separation may be arranged or formed in opening 187. its 
near or the optical outgoing radiation side of a back light 16 according to the diffraction effect or a diffraction 
ope ation Since these also carry out color separation of the incident light, it can be considered that they have the 



function of a color filter. 
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[0185] In addition although illustration etc. is carried out as if it formed the micro lens 186 only in one side of 
the micro-lens array 183 in the example of this invention, it may not limit to this and you may form in both sides of 
an array 183. Moreover, a front face or inside a display panel 21. a front face or inside a light guide plate 14. you 
may direct-form or a micro lens 186 may be arranged. 

[0186] In the example of ( drawing 23 ). although [ opening 187 ] formed in the 14th page of a light guide plate, it 
may not be I imited to this, and as shown in ( drawing 24 ). it may be formed in the rear face of the micro-lens array 
183 In the case of ( Hrawing 24 ). the core of a micro lens 186 and the core of opening 187 can form or consist of 
conditions of having been completely in agreement. Moreover, this array 183 can use the light from a back light 16 for 
other displays as an optical element changed into a narrow directivity light. 

[0187] Although the pixel electrode 232 was illustrated in the example of ( drawing 23 ) as a transparency mold formed 
by JT0 etc , it may not I imit to this and a reflective mold may be used. 

[0188] ( Drawing 25 ) is drawing showing an example in case the pixel electrode 232 is a reflective mold. Moreover, it 
has opening 252 in a part of reflective pixel. From this opening 252, the light from a back light 16 permeates and it 
can also use also as a transparency mold. When especially the liquid crystal layer 236 is PD liquid crystal, a 
polarizing plate is unnecessary to light modulation. Therefore, an image can be enough displayed also by the small 
opening 252 Moreover, when ** also reflects outdoor daylight by the reflective film 251 not using a back light, it can 
use as a display of a reflective mold. A color filter 237 may be formed in the lower layer of the pixel electrode 232. 
For example, an insulator layer 253 may be used as a color filter. 

[0189] In addition in ( drawing 25 ). although the color filter 237 is formed in the interior of a display panel 21. 
as shown in ( drawing 23 ) with a natural thing, it may form or arrange a color filter 237 to the exterior of a display 

[0?90] 2 As for the reflective film 251, the front face is formed with aluminum (aluminum) or silver (Ag). Moreover, two 
or more metallic materials, such as titanium (Ti) and chromium (Cu). are formed in the shape of a layer for the reason 
for raising adhesion with a substrate 231 etc. 

[0191] The insulator layers 253. such as Si02 and SiNx, are formed in the front face of the reflective film 251 by 0.1- 
micrometer or more thickness 1 micrometer or less. The pixel electrode 232 which consists of IT0 is formed on this 
insulator layer 253. This pixel electrode 232 is connected with the drain terminal of TFT as a switching element 271 as 

shown in ( drawing 25 (b)). _ ^*:„. 

[0192] On the other hand, the reflective film 251 functions also as a common electrode. Therefore, the reflective Tilm 
251 is electrically connected by the periphery of a display panel 21 so that it may become the potential of a common 
electrode Generally the potential of this common electrode is the potential of a counterel ectrode 234. 
[0193] Moreover a reflector 251 is the uniform film on parenchyma except opening 252. That is. it has the shape of a 
solid el ectrode' which counters common to each pixel electrode 232. Of course, the configuration that leave not the 
thing to limit in the shape of a solid electrode but some connections, patterning may be carried out so that it may 
correspond to each pixel, and patterning of the reflective film 251 was carried out by making two or more pixels into a 

group may be used. . . 

[0194] In addition the reflective film 251 or the whole pixel electrode may be used as a transparent electrode by 
forming a metal thin film thinly at the shape of a half mirror. In this case, it is not necessary to form opening 252 
separately. Moreover, as for the reflective film 251. it is desirable to constitute by carrying out two or more layer 
laminating of the metals, such as chromium, titanium, and aluminum. . * .. 

[0195] Moreover minute heights are formed in the reflective film 251 or a pixel electrode by the metal thin film or 
the insulator layer. Or a minute crevice is formed by etching said film. The metal thin film used as a reflector is 
formed in these concave or heights by vacuum evaporations and it considers as a reflector, or a said concave or 
heights top — an insulator layer etc. — one layer — or two or more layers are formed and a reflector is formed on 
it By forming a metal thin film in concave or heights as mentioned above, it becomes concave or inclination with the 
moderate level difference of heights, and the concave heights which change smoothly can be formed. Thus, the angle of 
visibility of a display panel is expandable by constituting. In addition, as for concavo-convex height, it is desirable 
to be referred to as 0.2 micrometers or more 1.5micro or less. t 

[0196] Moreover even if it is the case where a pixel electrode is a transparency mold, it is effective to form tne nu 
film in piles and to form a level difference. It is because incident light diffracts with this level difference and 
display contrast or an angle of visibility improves. . 
[0197] In addition the hole of the light which a hole 252 does not mean only a perfect hole and has light transmission 
nature is available for the configuration which forms a hole 252 in a reflector 251. The hole of light means that it 
has light transmission nature. For example, it is the hole which has light transmission nature, such as IT0. A metal 
thin film is formed on an IT0 electrode, said metal thin film is etched and a hole 252 is formed. From this hole 252 of 
I TO outgoing radiation of the light from a back light is carried out. A metal thin film reflects outdoor daylight. 
Moreover. IT0 and a metal thin film carry out light modulation of the liquid crystal 236 with the impressed electrical 

[0198] ^torage^apacitance 273 is constituted by the above configuration by using the pixel electrode 232 and the 
reflective film 251 as an electrode. Therefore, the reflective film 251 has a pixel in accordance with the function 
used as a reflective mold, and the function as storage capacitance. 

[0199] ( Drawing 25 (b)) is the representative circuit schematic of ( drawing 25 (a)). Liquid crystal is ****(ed) 
between the pixel electrode 232 and a counterel ectrode 234, and it has become one capacitor, and has storage 
capacitance (capacitor) by the pixel electrode and the reflective film 251. TCT01 . 
[0200] In addition other switching elements, such as a thin-film diode (TFO) or a varistor. are sufficient as TFT271. 
Moreover, it does not limit and two or more switching elements 271 may be connected [ one ]. Moreover, as for TFT. it 
is desirable to adopt LDD (low. doping, drain) structure. 

[0201] In addition, the structure where a display panel can be used also with a reflective method or the transparent 
mode is called a t'ransf lecti ve method in this way. 

[0202] In addition in the graphic display device of a transf lecti ve specification, what the electrical potential 
difference impressed to the liquid crystal layer 236 in the time of using a display panel 21 in reflective mode and the 
time of using it by the transparent mode is changed for (the (electr ical-potent ia l-difference V)-liquid crystal layer 
transparency (t) property of driving a liquid crystal layer is changed) is effective. It is because the directivity of 
incident light etc. differs and a display condition changes in the time of using it in the state of the time of using 
the liquid crystal display panel 21 as a transparency condition, and reflection. 

[0203] When using it in the state of transparency general ly, in order to mainly use forward scattering, it is necessary 
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^witinr. nf a I i mi i d crystal layer etc. Therefore, the electrical potential difference 
to improve ^ Aspersion cond t on of a {^J^Jiie d splay in a normally white mode is made low (it starts and 
impressed to the .quid crysta layer in the maximum m te p y and (|| be made , gy etc )f 

carries out to be ow an electrical PR te ^ r ^;; er ^ starts and carries out to carrying out more than an ejectr.cal 
e.ectrical potentia d.fference J^?5to , iquid crystal layer 236 considers the cond ltl on of 

„a n '?i.™ e wni?e 2 the maximu white displa, and J^^SSJ^^ " taring, the electrical 
[0204] When using with a reflective mold, m orde to use Joth ^ackscatter . ng an ^ ^ ^ 

potential difference impressed to a I '""'d crystal layer by ™w™ electrical potential difference of a liquid 
using in the state of transparency (it carries out »re than Jj! "^e on-of f switch of a back light interlocked with, 
crystal layer). This change <s performed Jy making it the power source on-on swit ^ djspjay 

^ i ^.a^.^..^i?f:^ 8t TJi. l K o^ev^a normal white display and a norma, ly b.ack 
display (it carries out). inUflntinn tft r han*e a V(aDDlied voltage)-T (permeability) property 

KS & usinj ^SKa: iSKtt1rS. - JBri transparency (transparent mode) and 
the time of using it in the state of reflection (reflective modeh conditions . and ROM for reflective 

[0206] The change of a V-T property creates beforehand ROM /° *" n ^?:^ n ^|^ fference value is changed for on a 
conditions, and what (a ROM address is switched) a required ^c^^ Potentia £™ ft power-source on-off 

ROM table can realize easily. Of course, the change °{ *J ' Lx il i arv aft&h a display panel 21 may be used with a 

^ r .?^cation of a gan.a curve ^tects -inforcement ■ ^"^#^^5^^^ * 
SfS!Sd*S ^ e eS Ce «oreover a ffS^TrT^JST. tnteHocked with brightness B0R.UMU of the back 
light which an observer can change and is changed is also considered jnfrared sensor 

[0208] Moreover, an observer s location c the location of an eye . • J™"^ * t „, , and disp | ay brightness, 
and you may make it change a gamma curve t S plenum off ^ ?^reinforcLnt of outdoor day.ight etc. 

[0209] It is easily realizable if a phot sensor detects the ^entity or I gnt or * b| t cn e a ^ 

out incidence also of these configurations to a display pane 21. Mo f^J. ^^.^ve. , field reversa | driV e. etc.) 
curve according to the class of drive methods 1H reversal * n ^ *J^^ V %£™ r s ; itc h interlocked with, 
of a display panel. This is easily realizable f you make . t a dr , « ^etnoo g ^ thing 

bis f" rrJs'r < ^u^-t^,^!rjrt^M«^ - . «. .. .. 

ccctt.rin. In is tor-Kl |n contact with the houif crystal Jw » , , 236 „,„««, ., . 

SB S't Sl5'X»'.™n. r r u ^ ilffi'KJ-.SS'lf * .-!— . ■*•« "— 

i^^'^rj^-ixrJ!^ t-vaffu isrs: sri: ^ .... - . — 

scattering layer. . . Droiect j on moid indicating equipment shown in the indicating 

[0215] It cannot be overemphasized that it can have * 0 "™ can be made the matt er about these gamma 

< mqiM a (a)), and .!» It ... be .r«d m. p«l*»vJ,M< JSRK.tti P.rll*.r» rfV^ft"^ .. —In. 
St URtSK dritSI? 111!. t ,1™ ccd . I ao'cons i dcr i ng the cleerane. bct.aan «ftl«.t> p.»l. « 

STir.f^ .icro-icn. arra, ,J3 «,-. S n»n ,„ the jjj f = Jf th. dUp.av Pen. Ml J C gSHU ■ 
a ) U .-ranged, incld.jc. Jt tho n.rrj.^ «*.. t, hrtt c.^c Jd JJt^^^ ^ |M ; as ^ ( 

SsS: Saasrtfi law »-=s - — - ■ - - 

S ^J^rTd t..™,'df"u^ S ;«W!.: '«£ {SiSlS'rSX Pt (sever., ID <-» cfenings 25 7 arc ,«.r 
square shapes). 

Kion 11] The following desirable relation of (several 12) is satisfied to 0.2 <=d/t<=4 pan. 
[0221] 
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[Equation 12] By satisfying the 0.5 <=d/t<=2 above-mentioned conditions, a display panel 21 can be illuminated with a 

[0222] ?ne e space? y 255 g ^" constituted so that light may not be reflected in the part which faces opening 257 at least. 
F„r IvJmiP the black coating etc is applied. Or the spacer 255 is formed with the black ingredient. Moreover the 
M^r^rntSn f Mm 254 is formed also in the part which a spacer 255 faces with the reflective film 184. Which 
things such s wh 1 added th pigment, and a thing which added the coating, may be used in the hght absorp ion film 
254 In addition a spacer 255 may consist of light transmission nature ingredients. It is because optical 181a 

«3riibaJ5 fi^i rss s mrxszz as rkbt'4 - £ 

Incidence 5 Sen! ng 252 becomes very narrow. Therefore, the beam of light near parallel light carries out mc.dence to 

[oLii'ffaodiSon 'inT region between the diameter (or diagonal length) dl of opening 187 and the diameter (or 
diagonal I englh) d2 of the opening 252 of a pixel satisfies the following relation of (several 13). 

[Elation 13) It is good to satisfy the following desirable relation of (several 14) to 0.5 <=d2-/d1 <=4 pan. 
[Elation 14] 1.0 <=d2/d1 <=3. and the distance t2 from opening 187 to a pixel 232 and the diagonal length d3 of pixel 
size satisfy the following relation of (several 15). 

fr^Itinn 1R1 ThMP relation is applied in other examples which are 5 <=t2/d3 <=300. 

Q22M f D awini 28 )s a configuration without the spacer 255 of ( drawing 27 ). although ^•^•wtt- 
ihl thick ness of the array substrate 231 (or opposite substrate 235) - enough - thick - etc. (several (several 13) 
the thickness or ™ e a y gre satisfiedt t he same effectiveness as ( drawing 27 ) can be demonstrated 
r02291 When using a d splay as a reflective mold, the technical problem that the light ref lected w th the front face or 
fh- JiZl eleArldl 232 of a display panel 21 carries out direct incidence to an observer's eye 291 occurs. Especially. 
)n the display panel using PD liquid crystal, the technical problem that black and white of an image are reversed 

m?301>or examole ( drawing 29 ). it is the case where optical 181b which was set and incident light 181a T ef 'f^ d NW 
S?h }he oixel^ ectrodT^ixeTT 232 carries out incidence to an observer's eye 29 . Origina ly the d . sp I ay . mage of NW 
d JSlay wi I become NB display. On the other hand, what is necessary is just to en arge the inc ude ang a of the hght 
S carr es ouroutgoing radiation from a display panel 21 as shown for cop. ng with it at ref ect ed hght 181c. 
fH'SV-i ?L i • -a „„;tli laver 236 is r the Dart of a nebula condit on (d spersion condition) ] a white display, and 

AiL \T oanal IT is a black display. For example, in ( drawing 29 ). when the liquid crystal layer 236 is m a 
display panel Zl a ao iac " »' »\» reflector 232 and incident light 181a carries out outgoing radiation of the 

transparence condition, t reflects w th a ^T^J 0 ',^^ of eye 291a 6 jn thjs condit ion. "white" and a bjack display 
wTTbe co rf lct? v ^splayed for e dls la of a display image as "black" at the time of NW mode. However, f an 
obierver™ eye s the ocation of eye 291b. direct reflected light 181b carries out incidence to eye 291b and the 
Site d splay of a display image will reverse "black" and a black display with "white", and ,t w. I ^ displayed (it is 
Versed and visible). In order to abolish this tone reversal phenomenon it ,s necessary to enlarge the include angle 
theta 1 of the reflected light as much as possible like reflected light 18lc. . ♦«,+h_«* « ca »-i ike. 

r02321 Since this technical problem is coped with, the display panel of this invention arranges the teeth^f-a-saw-l 
LOZ3ZJ bince in is lecnr "" v . „, . 0 Dtical Diane of incidence of a d sp ay panel 21. as shown in ( drawing 
rr^caMncTdence s e "S*. "a es uh sanarray substrate, may be pasted in the optica, coupling layer 126. 
o7 ihe pJ sm P a?e IS may only be loaded arranged, or may use and constitute direct resin ^c.^ an arr^rtrate 
°fofmation) or press working of sheet metal of the array substrate etc. may be carried out. and it may constitute it 

[SSntU -nade for the include angle theta 1 of an inclination to satisfy the following conditions of (several 16) 
to the vertical axes of a substrate 23. 

[Equation 16] 40 <=theta1 <=85 - it is made to satisfy the following desirable conditions of (several 17) 

[gualion 17] When setting the diagonal length of a pixel to d. it is made for 60 <=theta1 <=80 and a pitch P to 
satisfy the following conditions of (several 18). 

Kion 18] It is made to satisfy the following conditions of (several 19) to 0.8 <=P/d<=10 pan preferably. 

[Equation 19] 1.5 <=P/d<=6 - as for these, it is desirable to satisfy the reduction conditions of the moire explained 

rn^BWhaorism olate 23 can be easily formed by processing and forming an acrylic, a polycarbonate, polyethylene and 
[0238] The prism plate zo can w y , k cutting or by carrying out press working of sheet 

^r'AnWrflSlclffliri. fofled S in1he r fronr?ace of the prism plate 23. The absorption film is arranged in the 
field' f invalid field) through which a light effective in image display does not pass. t« 
m239] ncident ight 181a which carried out incidence at an angle of theta 2 as shown in ( d£awjn^ ) is set to 
ref lected St 81b of the include angle of theta with the prism plate 23. That is. since .t is set to theta2<theta. 
most. tSngs which the reflected light does to an observer's eye for direct incidence are lost, and it .s lost that a 

fo^TnriX^ in the field (invalid field) through which incident light effective in 

IhusK forming ?he light absorption film 254 (arrangement), generating of unnecessary halat.on can be prevented 
within the Drism plate 23. and improvement in display contrast can be desired /„i,„«a oo +„ „„ „„+;^ a i 

m94 1 ( Draw ne 33 ) It was presupposed by setting, and forming or arranging the prism plate (sheet) 23 to an opt 
Seal i nctdence [ of a display panel 21 ]. or outgoing radiation side that the light which carries out direct 
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Incidence to an observer's eye 291 is prevented ( drawing 34 ). 

[0242] As other configurations, prism plate 23C using the prism plates (sheet) 23a and 23b shown in ( drawing 65 ) may 
be used For example, it replaces with prism plate 23C which shows the prism plate 23 shown in ( drawing 33 ) to 
( drawing 65 ) The prism plates 23a and 23b are minded with few air gaps 651, and are arranged. The air gap 651 is 
held with the bead sprinkled by the air gap 651. In addition, when the diagonal length of the pixel of the liquid 
crystal display panel 21 is set to d. as for thickness (spacing) a of the air gap 651, it is desirable to satisfy a 
degree type 

[0243] d/10 <= a <= 1/2. andd — further — 1/5, andd <= a <= It is desirable to satisfy the conditions of 1/3. and d. 
It is desirable to satisfy the conditions of the repeat pitch (formula 19 (formula 18)) of the heights of prism. 
[0244] Moreover, the include angle theta (DEG. ) which prism makes is 25 degrees. <= theta <= Considering as 60 degrees 
is desirable and it is 35 degrees further. <= theta <= It is desirable to satisfy 50 relation. 

[0245] When the include angle theta 1 made by the interface with the air gap 651 is beyond a critical angle, total 
reflection of the light 118 by which ( drawing 65 ) set and outgoing radiation was carried out from the micro lens 181 
is carried out Therefore, total reflection of the optical 118a is carried out. and optical 181b penetrates prism plate 
23C. That is. a considerable amount carries out total reflection of the light which goes to an observer's eye 291. 
Therefore, the contrast of a display panel improves. 

[0246] In addition, although [ ( drawing 65 ) ] arranged between a display panel 21 and a back light 16 I ike C drawing 
33 ) it may not be limited to this, and as shown in ( drawing 34 ), it may be arranged to the optical outgoing 
radiation side of a display panel 21. Moreover, the optical -incidence side of a display panel 21 may be arranged to 
both by the side of outgoing radiation. Moreover, the part (heights) formed across prism may be circular, or may be the 

spherical surface. ■ ■ 01 

[0247] Moreover a prism plate 23 like ( drawing 71 ) may be arranged to the plane of incidence of a display panel 21. 
The prism plate' 23 of ( drawing 71 ) forms an aslant thin slit (this serves as the air gap 651) in a transparence 
substrate rather than it calls it a prism plate. A slit 651 is formed in a longitudinal direction in the shape of a 
stripe to the display screen. t m 

[0248] As shown in ( drawing 72 ), Light 181a and 181b goes straight on as it is. and carries out incidence to a 
display panel 21. Reflecting with a reflector, total reflection of the optical 181c which carries out direct incidence 
to an observer's eye is carried out about the air gap 651. and it becomes 181d of reflected lights. Therefore, the 
phenomenon in which the image of a display panel is displayed in white is not generated. 

[0249] The air gap 651 may be secured with a bead 182, as shown in ( drawing 73 (a)), and it may be formed by 
projection 161 like ( drawing 73 (b)). Moreover, a low refractive-index ingredient may be used instead of an air gap, 
and a low ref r active- i ndex ingredient and a high refractive- index ingredient may be formed by turns like ( drawing 73 
(c)) In the high ref r act ive- index ingredient 732, IT0. Ti02. ZnS. Ce02, ZrTi04. Hf02. Ta205. Zr02. or the polyimide 
resin of a high refractive index is illustrated, and, as for the low refractive-index ingredient 731. MgF2. Si02. 
aluminum 203 or water, silicon gel. ethylene glycol, etc. are illustrated. 

[0250] Moreover, the include angle theta of the air gap 651 of ( drawing 71 ) (DEG.) is 40 degrees. <= theta <= It is 
desirable to satisfy 80 relation. Furthermore, 45 degrees <= theta <= It is desirable to satisfy 65 relation. 
[0251] In addition polarization means, such as a polarizing plate, may be arranged in the front face of the prism 
plate 23 Moreover! it is good for the front face of the prism plate 23. or the front face of said polarizing plate to 
form the ant i ref lection film 239 which consists of resin film of a dielectric multilayers ****** low refractive index 
(1 43 or less or more 1.35 refractive index). Furthermore, it is good to form minute irregularity, such as embossing, 
for the front face of FURIZUMU 23. Moreover, it is desirable to form the light absorption film in the field through 
which a light effective in image display does not pass. 

[0252] The configuration which makes the reflector 251 else [, such as a configuration of ( drawing 34 ), ] the shape 
of the teeth of a saw is also illustrated. In ( drawing 30 ). it is formed circularly [ a reflector (pixel electrode) 
251 ] or in the shape of a concave surface, and a reflector 251 is formed by metallic reflection film, such as aluminum 
and Ag Moreover, although the front face of a reflector 251 is not illustrated, it is covered with inorganic 
materials such as Si02 and SiNX. in order to prevent deterioration of a reflector 251 etc. The switching elements 271. 
such as TFT are covered with the insulator layers 301. such as acrylic resin and urethane resin, and the reflector 251 
is formed on the insulator layer 301. The reflector 251 and the drain terminal of TFT271 are connected by the 

connection 302. . , A L . ... . 

[0253] As for the configuration of a reflector 251. it is desirable to make it the shape of radii, as shown in 

( drawing 30 ). Or considering as a plane is desirable. In addition, as for the reflective film 251. it is desirable to 

consider as the double layer structure of metal membranes, such as Ti, Cr. Ag, or Ti. Cr. Ag. in order to make adhesion 

with the film 301 good. Moreover, one heights may be formed in a pixel or two or more heights may be formed. Moreover, 

not the thing to limit in the shape of the teeth of a saw but trapezoidal shape or polymorphism configurations, such as 

the shape of a circular cone or 3 pyramids, are sufficient. That is, it must be concave convex. 

[0254] A technical problem occurs with the configuration of ( drawing 30 ). Electric field are hard to be impressed to 
the part of A of ( drawing 30 ). and PD liquid crystal layer of it etc. is the point which serves as as [ a nebula 
condition ] even if an electrical potential difference is impressed to a reflector 251. Therefore, the rate of a light 
reflex falls. This phenomenon is generated also except PD liquid crystal. 

[0255] The configuration for coping with this technical problem is a configuration of ( drawing 31 ). Flattening film 
301b which consists of transparent materials, such as acrylic resin, is formed on the reflective film 251, and the 
transparence pixel electrode 232 which consists of IT0 is formed on said flattening film 301b. To two or more 
reflective film 251 the number of the transparence pixel electrodes 232 one, and they may arrange one pixel electrode 
232 to the heights of one reflective film 251. In this case, the drain terminal of TFT271 is connected with the pixel 
electrode 232. and the reflective film 251 is made into fixed potential. That is, it is similar to what made the 
(reflective such as drawing 30 ) film 251 the shape of the teeth of a saw. 

[0256] in addition — etc. ( drawing 31 ( drawing 30 )) etc. — the configuration that the configuration which sets, 
does not limit the reflective film 251 in the shape of the teeth of a saw, and inclines in roofing, the configuration 
which inclines in the shape of radii, the configuration which inclines in the shape of a sign curve, the configuration 
which two or more waves repeat smoothly, the configuration with which two or more cones were combined, two or more 
triangular pyramids, or a multiple drill was put together may be used. Moreover, the display panel of transf lect ive use 
can be obtained by forming the transparency hole 252 in the reflective film 251. as shown in ( drawing 25 ). Of course, 
it cannot be overemphasized that storage capacitance 273 may be constituted between the reflective film 251 and the 
transparence pixel electrode 232 like ( drawing 25 ). 
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r02571 Thus even if there is no publication of the example which combined two or more technical thought especially, 
the examole' indicated on these specifications can be combined mutually, and can constitute other examples It is 
impossible to indicate the example of all combination, and it is because it is an artificer" s freedom to choose 
technical thought and to constitute an example, since technical thought is indicated within 1 specif .cation. Moreover, 
it is because the Dart unnecessary to explanation is only omitted in each drawing. 

0258] By forming like ( drawing 31 ). the part to which an electrical potential difference is hard to be impressed as 
A of ( drawing 30 ) showed is lost, and good light modulation can be performed. Moreover, since flattening fi m 301b is 
formed, the front face of the pixel electrode 232 is graduated, and the gap unevenness of the liquid crystal layer 236 

r02591 ATfofthe nomal " of a substrate 231. and the include angle theta (DE6. ) to make, it is desirable that the 
reflective film 251 satisfies the following conditions of (several 20) as shown in ( drawing 3,1 ). 

[Equation 20] As for theta (DE6. ) . to 60 <=theta<=85 pan. it is desirable to satisfy the following conditions of 
(several 21). 

fruition 211 The 70 <=theta<=85 reflective film 251 and the arrangement condition of the pixel electrode 232 can 
consider the configuration illustrated to ( drawing 32 ). ( Drawing 32 (a)) is the configuration that the dram 
?e?m!nal and the pixel electrode 232 of TFT as a switching element 271 were directly connected by the connection 302. 
It connects with no electrode but the reflective film 251 is floating. 

02621 (Draw ng_32 (b)) is the configuration that the drain terminal and the reflective film 251 of TFT271 were 
connected by connec tion 302a. and the reflective film 251 and the pixel electrode 232 were further connected by 
connection 302b However, when the reflective film 251 is aluminum (aluminum), in order to carry out a ce reaction. 
IT0 and aluminum make conductor matter, such as Cr. Ti. or carbon, intervene, and are connected e ectrica I ly 

02631 ( Dr^wingJI <c» is a modification, carries out the laminating of the transparent material 237 of a direct IT0 
srade on the reflec tive film 251. and graduates the reflective film 251 by the transparent material 237. In addition 
in orde? to prevent that IT0237 and the reflective film 251 serve as a cell also in this case, it dissociates using the 
insulator laver etc between the reflective film 251 and the transparence conductor (IT0) 237. 

02641 In addition the reflective film 251 was used as the reflective film which consists of a conductor ingredient, 
however ( dra wing 32 (a) or ( drawing 32 (c)) for a case etc.. the reflective film 251 does not need to be 
conductiviSjFortxample. it is good also as a dielectric mirror which consists of dielectric multilayers, moreover 
( drawing 32 (c)) — **** — 't is 6° od also considering 237 as a color filter 237. 

0 2651 It is the example which set to ( drawing 33 ) etc. ( drawing 23 ). and arranges or formed the prism p ate 
sheet) 23 between the micro-lens array 183 and the display panel 21. It prevents that the tone reversal exp a.ned by 
draw ng 29 ) by the light from a back light 16 occurs. That is. optical 181a from a back light 16 is bent in the 
in clude-angl e theta direction with the prism plate 23. and carrying out direct incidence to an observer s eye 291 is 

[0266] In addition, although the liquid crystal layer 236 was used as PD liquid crystal layer in the example it may 
not limit to this and the thing and PLZT which formed thickly dynamic scattering mode (DSM) and strong dielectric 
liquid crystal are sufficient as light modulation of other dispersion nature. In addition, other liquid crystal, such 
as STN LCD TN I iqu id crystal, and guest host I i quid crystal, is sufficient. 

T02671 The' light which carries out incidence within a predetermined include angle using a micro lens 1 86 shades 

drawing 35 ) and tone reversal of a display image is prevented. With the indicating equipment (M0BAIBARU (carrying) 
de vice) of a pocket mold, an image is displayed by outdoor daylight. This outdoor daylight has very good parallelism in 
manv cases For example, since the fluorescent lamp is attached in the high location of head lining, indoor light also 
has narallelism high [ sunlight / sunlight is a beam of light with high parallelism so that it can condense through a 
magnifling glass and ]. Therefore, image formation of the image of a fluorescent lamp can be carried out using a lens 
etc Therefore a micro lens 186 can make a focus connect by outdoor daylight. 

[0268 In < d%wing35 ). a micro lens 186 condenses outdoor daylight, and it reflects by the ref ecti ve film 251. and 
the light which condensed is constituted so that a focus may be connected with light-shielding film 254a. Light- 
shielding film 254a consists of matter of metal thin films, such as Cr. aluminum, etc. besides the light absorption 
film a Dlate or I ight-scatter ing nature etc. . 
r02691 In ( drawing 35 ). it is condensed, and since optical 181c which carries out incidence at right angles to a 
display panel 21 passes the opening 252 of a pixel, it is not reflected. On the other hand optical 18 b 
oerDendicula ly near a display panel 21 which carries out incidence by theta 1 whenever [ incident angle ] is condensed 
bv the mic o ens 186 it is reflected by the reflective film 251. and incidence of the focus is exactly carried out to 
light absorot on f lm'254a. Therefore, incident light 181b is absorbed and outgoing radiation is not carried out from a 
d solav oanel 21 Therefore, direct incidence is not carried out to an observer's eye. and the development of an image 
of tone reversal' is not generated. The light which carries out incidence more than by include-angle theta2 
Dredetermined I ke incident light 181a is reflected by the reflective film 251. However, the focus is in a place in 
addition io light abso ption film 254a. Therefore, outgoing radiation of the reflected light 181a is carried out from a 
disolav oane 21 Moreover, when PD liquid crystal layer is in a dispersion condition, the light condensed by the micro 
lens 186 is scattered about at random. Therefore, although a part is absorbed by light absorpt.on film 254a. outgomg 
radiation of the most is carried out from a display panel 21. and it reaches an observer's eye. 

[0270] In addition as shown in ( drawing 37 ). the center position P1 of a micro lens 186 and the center position P2 
of a Dixel 232 have shifted only the distance of L. It is necessary to make distance of this L into the fol lowing range 
of (several 22) with the distance t2 from the formation location of a micro lens 186 to the reflective film 251. 

[Equation 22] It needs to be satisfied with 2 <=t2 / L<=30 pan of the following desirable conditions of (several 23). 

[Equation 23] In 5 <=t2 / L<=20NW mode, when the liquid crystal layer 236 is in a transparence condition in the case of 
the disDlav panel which forms an optical image as change of dispersion-transparency conditions such as PD liquid 
crystal display panel it is necessary to make it a black display. In this black display, the light reflected regularly 
in the reflective film 251 or pixel electrode 232 grade needs to be made not to carry out direct incidence to an 
observers eye In the example shown in ( drawing 35 ). since the light which carries out incidence to an eye shades by 
light-shielding film 254a directly, the tone reversal phenomenon of a display image is not produced. 
[0273] Light-shielding film 254a is made not to carry out direct incidence of the reflected I ight 181b to an observer s 
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eve Therefore it cannot be overemphasized that what has light-scattering nature, such as film which distributed 
ground I ass opal glass, or Ti. may be used. Moreover, since it should just shade the hght near the focal location of 
fmicro ens' 186 light-shielding film 254a is not limited to a focal location, and if it is the near, .t is good 
anywhere Moreover f i ght-sh i e I d i ng film 254a is not formed in the micro-lens substrate 183. but .ts ** is also good 
^example i? may form in another substrate and adhesion etc. may be considered as the m.cro-lens substrate 183 the 
opdos i?e subsirate 235. or the array substrate 231. Moreover, light-shielding film 254a may contain the coloring matter 
and the color used as the complementary color to the light which the liquid crystal layer 236 modulates. Therefore, it 

[0274] LiShShieldinff i lm 254a may carry out formation (or arrangement) which shades a part of micro lens 186 to 
band- ike as ta n ( drawing 38 (a)). Moreover, as shown in ( drawing 38 (b)). I ight-sh.eld.ng f. In. 254a may be 
fomed in addition to the optical incidence field of a micro lens 186 (or arrangement). Moreover. I .ght-sh eld mg film 
254a may be formed from the field which includes the core of a micro lens 186 as shown n ( drawing 38 (c)) (or 
arran^ent) Moreover, as shown in ( drawing 38 (d)). you may form in a part of micro lens 186 (or arrangement). 
[02751 TSougKhe micro lens 186 of the configuration of ( drawing 35 ) was the case of a convex lens a micro lens 
186 is good also as the shape of a concave lens. In this case, it arranges so that light may be absorbed by the 
nprioherv of a micro lens 186 by light absorption film 254a. . , 

[0276] Moreover the diffraction grating of the shape of two-dimensional or a three dimension may be formed instead of 

r0277]°Diff fact ion gratings may be any of the shape of a triangle, the letter of a sign curve and a rectangle 
conf iguration Moreover, not only a single dimension diffraction grating but a two-dimensional ^fraction grating is 
suff cient The 0 5-micrometer or more range of 20 micrometers or less is desirable as an example of the pitch of a 
diffraction grating The 1.5 more micrometer or more range of 10 micrometers or less is desirable. Moreover, the 0.5- 
raicromete? of more range of 8 micrometers or less of height is desirable, and its the 1 more m.crometer or more range 

%2W As^nlngredienfof'a^ffraction grating, organic substances, such as mineral matter, such as SiOx SiNx TaOx. 
and text ile-g ass-yarn matter, an ingredient used as a resist, polyimide. and acrylic resin, etc. are . I lustrated 
10279] As a formation ingredient of a diffraction grating, as a present inorganic material. .f formation on a process 
and orocessing are easy, it is thought that Si02 is suitable. The refractive index of Si02 s usua ly 1.45 to about 
1 50 Moreovef what is necessary is just to form and etch a pattern mask after vapor-depos itmg S.02 as the formation 
approach Or a' diffraction grating may be directly formed using the technique of glass substrate 235 grade or a 
ohotograoh RIS0GII rough tee. and dry etching. Moreover, it is optimal to use the same transparent polymer as what is 
used for the liquid crystal layer 236 as an organic material. Moreover, the resist ingredient used for manufacture of 
the usual sen, -conductor can be used. What is necessary is to apply on a substrate with a roll quarter or a spinner, 
and iust to carry out carrying out the polymerization only of the required part using a pattern mask etc as the 
format ion approach of the diffraction grating using the above ingredients. Moreover, after carrying out the spin coat 
of The Dhotopolvmer which consists of a polymer ♦ dopant to a substrate and exposing through a pattern mask, there is 
also the approach of carrying out dry development by the method to which a dopant is made to sublimate by heating under 

[0280] d The e pitch' p of a diffraction grating and height d change considerably with the directivity of the refractive 
ndex of the wavelength lambda of the light to modulate, and the liquid crystal layer 236. and the light of optical 
svstem dtffracSn efficiency to need. Therefore, whenever [ directivity / of the light of optical system / and angle- 
oSiffraction / theta ]. and wavelength lambda should determine pitch p and height d However, it is influenced by the 
process conditions on diffraction-grating formation etc. in many cases. About, a pitch p is 1 m.crometer - 15 
micrometers and 1 micrometer - its 10 micrometers are the optimal especially. ..... . . 

To28n He ght d is * eatly dependent on diffraction efficiency. Height d is required 1-4 micrometers, if it is go. to 
set zero-order light to 0 However, it is not necessary to set zero-order light to 0 completely, and s.nce diffraction 
pfficiencv is good at 40 - 70%, height d is usually good at 2-3 micrometers. 

[0282 The beam^of-light crookedness with it is caused. [ condensing effectiveness bad / the part where a micro lens 
186 and a micrTlens 186 touch / and. and ] [ unsuitable ] Therefore, halation etc. is caused w. thin the m.cro-lens 
substrate 183 etc For this cure, as shown in ( drawing 35 ). conductive light absorption f.lm 254b .s formed between 
micro lenses 186 What added carbon to resin as an ingredient is illustrated. In addition, you may form with metal th.n 
films, such as Cr. Moreover, the conductive reflective film is sufficient as light absorption f.lm 254b. For example, 
mptallir reflective film, such as Ti, aluminum, and Ag, is illustrated. . 
[0283 The top v ew which looked at ( drawing 35 ) from the micro-lens substrate 183 side .s shown m draw.ng 36 ). 
Light absorotion film 254b is made into conductivity for preventing adsorption of the dust by stat.c electr.c.ty etc. 
on the front face of a micro lens 186. Therefore, the electric conduction film which consists of Au or IT0 may be 
formed in the whole Vont face of the micro-lens substrate 183. In this case, light absorption f.lm 254b may be an 

rottif ("Drawing ) etc. - the shown configuration - (- outdoor daylight 181b of an include angle with ■ 
Possibili ty of carry ng out direct incidence to an observer" s eye as shown in drawing 39 (a)) is absorbed or shaded by 
light-sh elding fill 254a. Of course, when the liquid crystal layer 236 is in a dispersion cond. t. on accord. ng to the 
a?e of a disjers on condition, outgoing radiation of the incident light 181a is carried out from a d. splay panel 2 
O r?he o?her hand, as shown in ( drawing 39 (b)). the light from a back light 16 penetrates the open.ng 252 of a p.xel 
932 and it carries out incidence to the liquid crystal layer 236. 

[0285] The disp a? panel 21 of this invention can perform good image display also w.th a reflect. ve mold or a 
transparency mo d as mentioned above. In addition, although the liquid crystal layer 236 is used as PD liquid crystal 
in the above explanation, it cannot limit to this, and the thing of polarization methods, such as TN liquid crystal, or 

?0286] h ?n\d^^ Iisnt e i81a is rejected in ( drawing 35 ) by the reflective film 251 formed in 

contact with the pi xe 232 (facing), it does not limit to this. For example. ( drawing 40 ). you may make it reflect by 
the reflective film 184 formed in the front face of the array substrate 231 or the opposite substrate 235 so that it 
ma? be shown That is after incident light 181a penetrates the pixel electrode 232. it is reflected by the reflect.ve 

film 184 and it is absorbed by light absorption film 254a. . . „.„-,» 

r0287 In add tion as for the thickness t4 (micrometer) of a substrate and p.xel 232 s.ze d. agonal length of a pxel) 
d3 (micrometer! . in' which the reflective film 184 was formed, in the configuration of ( draw.ng 40 ). .t is desirable to 
satisfy the following relation of (several 24). 
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Ktion 24] The following desirable relation of (several 25) is satisfied to 1 <=t4-/d3 <=25 pan. 

re«Si«n 9R1 Th* examole beyond 5 <=t4/d3 <=15 was a configuration using a display on the assumption that outdoor 
davngh? in thl re? ec? e Sd The configuration generated artificial ly shows this outdoor dayhght m the 
daylignt in tne r ^i^' . « ( drawing 42 ), it is the sect onal view of ( drawing 41 ). 

Wml ? iSS^^xUR rfJ^igwl^^ic. 11. The light 181.«nitted from white LED 11 s the PS 
10Z90J wnite Ltu is useu * polarization and S polarization, and is divided into P polarization and S 

S.rl2Z. S uTflftectad by Ine mir?o 435 and with lambda/2 plate 436. about 90 degrees, a phase rotates and 
SCigoinflaoiaiion of the optical 181b reflected by the PS demarcation membrane 434 is carried out. Therefore. L.ght 
ifiia and 181c turns into polarization of the same phase. 10 . - r + „ 

rn?Qil inridence of said incident light 181a and 181c is carried out to reflective mold Fresnel lens 4 2 (refer to 
SfiJS ) Tnc?oert light is changed into parallel light by reflective Fresnel lens 412. and a d.splay panel 21 is 

inSTdisolav panel 21 is a reflective mold display panel which has the pixel of a reflective mold. Moreover 
JSStfwJ Fresnel lens 412 forms a reflector mirror in the shape of a Fresnel lens. That to wh.ch what carried out 
cutting of Pa mela State vapor-deposited the metal thin film again to resin plates, such as an acrylic which carried 
on?n?P« working of sheet metal, is illustrated. Of course, it may not be a Fresnel lens, or a parabolic mirror may be 
u ed P Hereof an I.Mpsoida. mirror may be used even if it is not a parabolic mirror. Moreover, what has arranged the 

a+ thp rpar f ace nf the Fresnel lens of a transparency mold may be used. ... x u 

Tn55?l ?L Shvsical relationship of a display panel 21 and a reflective Fresnel lens (parabo c mirror) becomes like 
0293] The Physical «l?J'" n ° device 11 is arranged in the focal location P of a parabolic mirror. Moreover 
thTee^ion-Uke'a'Kin" ' " ' a'two^mens i ona I thing is sufficient as a Fresnel lens. A three-dimension-l ,ke thing 

I?rr„r la Inc dlnce of the changed optical 181e is carried out to a display panel 21 at an include angle theta This 
TncCde Lie theta is the problem of a design, and 181f of reflected I ights is carr ied out as [be / to an obse ver / 
the most legible ] (or reaching and twisting to an observer's eyes most like). Moreover, a polanz.ng plate 431 .s 

m295]1ef?ec!?ve n F:esnet l« miVSZSTln Se cover 415. and the display pane. 21 is attached in the body 411. 
« rover 415 can change an inclination automatically in the rotation section 416. By getting down and folding a cover 
415 ?t stops with Rejection 413. the section 414 joins together, and a cover 415 Protects a display panel 21 and 
415. it stops witn projeo . . constituted so that the switch is constituted by the stop section 414. a 

mndP disDlav (NB disday) and a normally white mode display (NW display;. 

7u2971 In the case of the outdoor daylight of the usual brightness, an image is displayed in NW mode. NW mode can 
llliL a Bide-field-of-view angle display. It uses, when outdoor daylight is very weak. Since a direct observer will 

LO^ytJJ mere is a P°'"V transfer switch 417 enables it to switch a gamma curve by one touch. The color temperature 

SSS'i STii Lr« "«S ?»' tS po,».billt, (ps.ooot .od u lotion> of liquid cryst. to W. - U «•"» 
Sf.r-!. toh Tm tecomos • lood whit, display with tho light of an i oo.ndoscont i™>. He H t ym« for b u. 

^Z^f^^/«^^ foTdS^ll! States the center of rotation 416 as a 
co?e and adjusts a cover 415. Incidence of the narrow directivity good light can be earned out to a d.splay panel 21 

m3u1] S To°?ne g op?!ca?' outgoing radiation side of PBS432 grade, as shown in ( drawing 45 (b)) a convex lens 451 may be 
aSed Since it. o ffers, forward power with convex lenses 451a and 451b is changed with the optical path length of 
arranged iince ix oiTTer. k addition, a convex lens turns a flat-surface side to a light 

em!tt!ng 6 vicfll d ? no de? tornake s?ne condii?on good. Moreover, lens 451a may be arranged to the optica 
emitt ng aev ce 1 1 siuc pm ittin? device 11 like ( drawing 45 (a)), and lens 451b may be arranged to the 

% Ktgo? g °?ad i i d S«2 t& * lali? it^oToTs^d a lens 451 is good also considering spectra, 
distribution as a na row-band. Moreover, as shown in ( drawing 46 ). PBS432. 433 grade may be arranged in a longitudinal 
6 rection Moreove? as shown in ( drawing 47 ). long PBS432 may be used, using a long light em '"' n ^' ce |n (fo ^ 
direction, moreover, as » b Fresnel lens 412 is easy to be a 2-dimensional-l ike thing. In the 

:;s'«.™rTo"»i 1 1 «"»,., 5, x Li™ X.. ,»Ji«. no."™, it o se? , b. ? w , 

afi^i.^i,::oi'. J ;!ih; b i:iSioi t oe^ , .raa°:; sstTi. siatt. ..«.. 
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*i + ■ *;.«, i« f n rmpd exceDt interface [ of the incorporation section 601 ] 602. and rotation section 416. and the 
■ hMrtidi clrr ed ZTlnTttnl ffS S interface 602 is constituted so that it may not leak outside from other than 

f +i^ clt inn lie Moreover the incorporation section 601 can rotate the rotation section 416 as a core a a 
2t2d "iSHi fhe^hape of fanning and any conic formation are sufficient as the incorporation section 601. That 
is which configuration is sufficient as long as it can condense. ■ „_..,. ,. 

mWui 1 1 reflects bv the mirror 435 (181b), and incidence of the condensed optical 181a is carried out to PBS432 The 
rest is Jhe lame as that of < diawin£J2 ). On the other hand, incidence also of the light from a light em.ttmg device 

lo305] C Slth1hr a bove P corl?5 g uration. the narrow directivity illumination light can be strongly generated by outdoor 

r03oif("Drawing48 ) is a graphic display device using the display of this invention. After reflecting by the mirror 
481 tor F?esnel len s the I ight which emitted the display panel 21 consists of this conf igurat.on so that an 
nhlprvpr' s eve 291 may be reached. Thus, an observer's eye 291 and the distance between display panels 21 are fuHy 
securabie cSlst??it?onal?y by constituting. Moreover, the directivity of the light which reaches an observer s eye 291 

SOT ^.-'InYois^ is required so that the contrast of a display image 

i-Thi In nked the b est It is because the include angle which looks good changes with contents of the image where a 
T L ?™«p disolaved For example on the screen of a blackish scene, the include angle of a display panel w.l 
bitXiSbfy adjusted focusing on Mack, and the include angle of a display panel wi 1 1 be adjusted fusing on a wh.te 
display S the screen of a whitish scene. However, when an image is a video image (animation), since it changes 
rani Hi v a scene cannot be adjusted very much the optimal- J4 ^ . 

r0308 This invention has prepared the monitor line in order to solve this technical problem. ( Drawing 41 ) s one 
S e which prepaid monitor line 419a of a black display, and monitor line 419b of a wh.te display. However, both 
S li'ec Si9a and 419b are not surely required, and the need is accepted, while it is good 

«in?tor Mne 3l9a shows the black display of an image. Monitor line 419b shows^the white d.splay of an image. An 
observer adjusts so that a black display and white display of a monitor line 419 may be best. 2*. ient 

include anile which looks at the display screen. Since it is fixed, the direct. on as for which the 1 1 '^""tion I ight 
generally carVies out incidence to the display screen indoors should just adjust the include angle of the display 

r0310? Tne C monitor line 419 shows the light modulation condition of the I iquid crystal layer 236. That is the monitor 
[0310J I ne monitor me periphery and liquid crystal of a display panel 21. 

Mil] ?he mon to? e?ecf rode (no5 shown) is formed in monitor line 419a of a black display, and alternating voltage .s 
.nnt n„n^lv imo^essed to the counterelectrode 234 and the monitor inter-electrode liquid crysta layer. This 
till na?ing voUage is an eVectrical potential difference which serves as a black display of an i-W -°«t Moreover 
an electrode is not formed in the part of the liquid crystal layer 236. for example, in the case of PD liquid crystal, 
it is alwavs in a dispersion condition (white display). ,. . . A „ ^l„__„„ 

03 21 A white disc ay is always producible a black display and always with the above conf ;gur at on An observer 
adjuSs the include angle of the display screen, adjusting so that a white display and a black disp ay may become the 
best a black display (monitor line 419a) and always looking at the white display section (monitor line 419b) always 
[this ] Therefore include-angle adjustment can be performed so that the display screen may not be seen but ** may 

f U 3?31°lt sets to ("Sawing ). and although [ a monitor line 419 ] constituted or formed using the Mqu id crystal 
SI? 236 it does notMn^t-fo this. For example, what has formed or arranged ref lect ve film reflecting plate etc ) 
a? the rear face of a t ansparence substrate is sufficient as monitor line 419a. That is the liquid crystal '^ 236 
2 Sansoarence is produced in false. This will show a black display. Moreover, what has formed or arranged ref ect.ve 
fill (?eflecSing plaie etc.) at the rear face of a diffusion plate (diffusion sheet) is sufficient as monitor line 
I ib The dispefsion property of a diffusion plate is made into the property and EQC of the liquid crystal layer 236 
This' will show a white display. Moreover, a reflecting plate or a diffusion plate (sheet can also only be substituted. 
I .ionitor line can be cons?i tuted by forming or arranging in false above liquid crystal layers 236 and th.ngs made to 

roSHl'Tfaddition a monitor line 419 may manufacture the panel only for monitor lines separately from a display and 
lav attach what formed at least one side in this among black display 419a and white display 4 9b. Moreover when a 
SisplaySnel 21 is a transparency mold display panel, it cannot be overemphasized that what is necessary s us t o 
use the liqud crystal layer of this display panel or the thing to which product.cn etc. carried out the display ,n 
false Moreover as a monitor line 419 encloses the periphery of a viewing area, it may form or arrange it 
ro3lS1 KhouRh the monitor I ine 419 as shown in ( drawing 41 ) mainly explains the case where a disp ay panel 21 is a 
pn JiLliv nanel it^annot be limited to this, and also in the case of other display panels (a STN liquid crystal 
d?sP ay panel an ECB d?sp I ay pane I . a DAP display panel. TN liquid crystal display panel a strong dielectric liquid 
crystal Sane!: the DSM (dynamic scattering mode) panel, a perpendicular orientation mode d.splay panel, guest host 

ru316]^examS^ display panel, the liquid crystal layer for monitors is actually formed for 

one [ a? eas? ] display monitor 419 among black displays with a white display, or the d splay monitor sect.or. 419 of a 
hquid crystal layer and equivalence is formed in false. It is also the same as when [ also when a reflector is a 

WW S'dKpuT'SlSl 'STS , Si*Tii"tS r ?? , ih- graphic disp.ay device which used the display pane, of a reflective 
IS and can aop I y the technical thought which arranges a monitor line 419 also to the graph. c d.splay dev. ce us.ng 
the display Sanel of a transparency mold. It is because it is same in case of z transparency mold ,f a d.splay panel is 
a ref ect i ve ™ld with the concept of acting as the monitor of the monochrome display condition. Moreover, it cannot be 
LI^nh^iLrthat this technical thought can apply the display image of a display panel not only to the indicating 
ecu p£? wntch SrHes oul [ direct obsefvation bu? to a viewfinder. a projection mold indicating equipment (projector). 
the monitor of a cellular phone, a Personal Digital Assistant, a head mount d.splay. etc. 

r03181 t s applicable to a video camera etc. although the above example was application as a d.splay monitor etc.. in 
addition ( drawing 49 ) so that it may be shown. ( Drawing 49 ) is the example applied to the video camera. This 
invention is applied to an accept ing-rea I ity monitor and the viewfinder section. 

Si A d splay panel 21 can get down, can be folded and can be kept in the storing section 493 of the body 492 of a 
video camera As for the body 492 of a video camera, the eyepiece rubber 494 of a taking lens 491 and a v.ewf mder is 
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W320] C ?n addition on these specifications, the image display device (light modulation means) which are not the light 

sources (optical generating means), such as a light emitting device, and self- luminescence forms, such as a liquid 

crystal display panel at least is provided, and what both were united and consisted of is called a viewfinder 

[0321] Moreover the camera which records an image on disks other than the camera using a video tape, such as F0. M0, 

and MD. with a video camera, an electronic "still" camera, a digital camera, and the electronic camera recorded on 

solid-state memory also correspond. _ • ■ • , T u 

[0322] ( Drawing 50 ) is a sectional view for explanation of the viewfinder of this invention. The viewfinder of 

( drawing 50 ) uses the display panel 21 of this invention. It is desirable to use especially PD liquid crystal display 

panel The lens array 183 and the convex lens 451 are arranged in the outgoing radiation side of a display panel 21. 

The light emitted from opening 187 as shown in ( drawing 35 ) illuminates a display panel 21. A micro lens 186 is 

changed into a narrow directivity light. 

[0323] A convex lens 451 also has the function which condenses the light modulated in the liquid crystal layer 236 
Therefore to the effective diameter of a display panel 21. the effective diameter of a magnifying lens 502 is small, 
and ends. ? therefore, the magnifying lens 502 — small — it can carry out — a viewfinder — I ow-cost- i z i ng — and- 
izing can be carried out [ lightweight ]. 

[0324] In addition although a display panel 21 is explained as a PD liquid crystal display panel in ( drawing 50 ), t 
may not limit to this, and the display panel of a polarization method may be used like TN liquid crystal display panel. 

[0325] The magnifying lens 502 is attached in the eyepiece ring 503. By adjusting the location of the eyepiece ring 
503 focus adjustment can be performed in accordance with the diopter of an observer's eye 291. Moreover, in order for 
an observer to make an eye 291 close to eyepiece rubber 494 and to see a display image, a technical problem is not 
generated even if the directivity of the light from a back light 16 is narrow. 

[0326] ( Drawing 55 ) is the explanatory view (sectional view) of the viewfinder in the 2nd example of this invention. 
[0327] ( Drawing 55 ) changes into real Yukimitsu Kamihira the light from the light source section 551 arranged at zero 
point with the transparence block 541 with which the parabolic mirror was formed, and illuminates a display panel 21. A 
display panel 21 uses the thing of transparency molds, such as this invention. Moreover, the light source section 551 
etc. corresponds ( drawing 61 ( drawing 45 )). if le , hflnMH 

[0328] A parabolic mirror is a concave mirror centering on a focus 0. as shown in ( drawing 54 ;. and it is cnangea 
into parallel light by reflecting the light emitted from the focus 0 in a reflector 15. However, if what this invention 
uses is not limited to a perfect parabolic mirror and the light as which an ellipsoidal mirror etc. is sufficient and 
which is got blocked and emitted from the source of luminescence is changed into real Yukimitsu Kamihira, it is good 
anything Moreover a light emitting device may not be limited to the point light source, and the linear light source 
like thin fluorescence tubing is sufficient as it. In this case, a two-dimensional paraboloid is sufficient as a 

paraboloid. , 
[0329] As shown in ( drawing 54 ). when a light emitting device is the point light source, the use part 541 vapor- 
deposits film such as aluminum, at the rear face of this use section 541 that is the slash section, and forms a 
reflector 15 in it What used an others and dielectric mirror or the diffraction effect is sufficient as a reflector 
15 [ metallic material / of aluminum and Ag ] Moreover, a reflector 15 may be formed and attached in other members. 
[0330] Incidence of the light emitted from white LED 11 is carried out to the transparence block 541. Optical 181a 
which carried out incidence is changed into narrow directive optical 181b. carries out incidence to a display panel 21. 
and carries out incidence to the magnifying lens 502 condensed with the field lens 451. The field lens 451 is formed 
with polycarbonate resin. ZE0NEX resin, acrylic resin, polystyrene resin, etc. The transparence block 541 is also 
formed with the same ingredient. The transparence block 541 is formed by the polycarbonate especially. Wavelength 
dispersion of a polycarbonate is large. However, if it uses for an illumination system, the effect of a color gap wi 1 1 
completely be satisfactory. Therefore, it should form with the polycarbonate resin which can employ efficiently the 
property that a refractive index is high. Since the refractive index is high, the curvature of a paraboloid can be made 
loose and a miniaturization becomes possible. Of course, you may form with the glass which consists of organic or 
inorganic Moreover what was filled up with gel or a liquid in the lens-like (it has shape of concave surface) case 
may be used. Moreover, the shape of a bowl of the concave surface which processed a part of paraboloid has (some usual 
concave mirrors instead of a transparence member may be used). 

[0331] In addition when a reflector 15 is formed with metal thin films, such as aluminum, in order to prevent 
oxidation, the coat of the front face is carried out by UV resin etc., or it coats with Si02. magnesium fluoride, etc. 
Moreover.' resin may be applied or you may laminate with a resin film. 

[0332] In addition a reflector 15 is formed with a metal thin film, and also it may stick a reflective sheet and a 
metal plate moreover — or a paste etc. may be applied and formed. Moreover, the reflective film may be formed in 
another transparence block etc.. and said reflective film may be attached in the transparence block 541. It is good 
also considering the optical interference film as a reflector 541. This invention illuminates the part of C as a core 
by the light emitting device, as shown in ( drawing 54 ). 

[0333] A light emitting device can use a thing with directivity. That is. it is because the lighting range C is narrow. 

Therefore efficiency for light utilization is good. It is because light can be efficiently illuminated in a narrow 

lighting area LED with a smal I (white) I ight-emitting part is the optimal in this semantics. In addition, the 

arrangement location of a light emitting device is shifted from Focus 0 to order. The magnitude of the luminescence 

area of a light emitting device only changes seemingly. Luminescence area will become large if it is made longer than a 

focal distance If it is made shorter than a focal distance, lighting area will usually become small. 

[0334] From the above thing, the infer ior-surface-of -tongue location of a light emitting device is not further used as 

a passage field of the illumination light using a half part from the center line of a parabolic mirror 

[0335] When the diagonal length of the effective viewing area of a display panel 21 is made into m (mm) and (the field 

where the observer who the pixel etc. is formed and sees the image of a viewfinder is seen by the image) and the focal 

distance of a parabolic mirror is set to f (mm), it is made to satisfy the following relation of (several 26). 

[0336] 

[Equation 26] 

m/2(mm) <=f (mm) <=3m / 2 (mm) ■ 

The curvature of a short paddle and a paraboloid becomes [ f (mm) ] small from m/2 (mm), and the formation include 
angle of a reflector 541 becomes large. Therefore. ****** of a back light becomes long and is not desirable. Moreover, 
if the include angle of a reflector is tight, the technical problem that it becomes easy to generate a brightness 
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difference in the upper and lower sides or right and left of the viewing area of a display panel 21 will also be 

[0337^011 "the other hand, if f (mm) is longer than 3m/2 (mm), the curvature of a paraboloid will become large and the 
arrangement location of a light emitting device (light-emitting part) will also become high. Therefore. ****** of a 
back I i ght will become I ong I i ke the po i nt. . , . 

[03381 When white LED is a chip type, the diameter of a luminescence field is 1 (mm) extent. When a paraboloid is 
large and the diagonal length of the effective viewing area of a display panel is long, in the diagonal length of a 
diameter 1 (mm) it may be small. That is. the directivity of the light which carries out incidence to a display panel 
21 becomes narrow too much. Although based also on the design of a magnifying lens 502. if the luminescence field of a 
light emitting device is small, and the location of an eye is released off the eyepiece covering 494 for a while, a 
display image will disappear. Therefore, it is good to arrange a diffusion plate etc. to an optical outgoing radiation 
side as shown in ( drawing 61 ). and to enlarge luminescence area. That is. as for the configuration of the light 
emitting device 11 of light source 551 grade, it is desirable to apply the configuration of ( drawing 61 ). 
[0339] White LED 11 performs a constant current drive. The luminescence brightness change by temperature dependence 
becomes small bv performing a constant current drive. Moreover, LED11 can reduce power consumption, making luminescence 
brightness high by performing a pulse drive. The duty ratio of a pulse is set to 1 / 2 - 1/4. and a period is set to 
50Hz or more. A flicker occurs that a period is low 30Hz. 

[0340] When the diagonal length (diagonal length of a field effective in the image display which an observer looks at) 
of the effective viewing area of a display panel 21 is set to m (mm), as for diagonal length [ of the luminescence 
field of LED11 ] d (mm), it is desirable to satisfy the following relation of (several 27). 
[0341] 

[Equation 27] (m/2) <=d<= (m/15) 

It is desirable to satisfy the following relation of (several 28) still more preferably. 
[0342] o) 

ff q d a ?8°too 8 sma^ 3) th^ directivity of the light which illuminates a display panel 21 will become narrow too much, and 
the display image' which an observer looks at becomes dark too much. On the other hand, if d is too large, the 
directivity of the light which illuminates a display panel 21 will become large too much, and the contrast of a display 
image will fail When the diagonal length of the effective viewing area of a display panel 21 is 0.5 (inch) (13 (mm)) 
as an example as for the luminescence field of LED. it is proper that diagonal length or a diameter is set to 2-3 
(mm). By arranging, or it sticks the diffusion sheet 31 on the optical outgoing radiation side of an LED chip, 
luminescence area size can realize magnitude which suited the target easily. 

[0343] Real Yukimitsu Kamihira may be the beam of light which spreads even if it is the semantics of a directive narrow 
light and is the beam of light which does not mean a perfect parallel light and is narrowed down to an optical axis. 
That is. it uses in the semantics of the light which is not a source of the diffused light like the surface light 
source 

[0344]*The above thing is applicable also to the display of other this inventions with a natural thing. 
[0345] In order to absorb the light scattered about in the liquid crystal layer 236. it is desirable to make the inside 
of the body 501 into black or the dark color. It is for absorbing the scattered light with the body 501. It is 
effective to apply the charge of black-colored to the invalid field (field part which a light effective in image 
display does not pass) of a display panel 21. 

[0346] The liquid crystal layer 236 is based on the strength of the electrical potential difference impressed to the 
pixel electrode 232. and makes incident light scatter about or penetrate. A transmitted light passes a magnifying lens 
and reaches an observer's eye 291. 

[0347] Since eyepiece rubber etc. is fixed, the range which an observer sees in a viewfinder is very narrow range 
Therefore even if it illuminates a display panel 21 with a narrow directivity light, sufficient ang e of visibility 
(visual field range) is realizable. Therefore, the power consumption of the light source 11 is sharply reducible, the 
viewfinder using the display panel 21 of 0.5 (inch) as an example — setting — a surface light source method -- the 
power consumption of the light source - 0.3-0.35 (W) - although it was required, the brightness of the same display 
image was realizable by 0.02-0.04 (W) with the viewfinder of this invention. 

[0348] The configuration of the reflector 15 of the paraboloid formation field (transparence block) 541 changes with 
focal locations 0 as shown in ( drawing 54 ). That is. it changes with focal distances f. As shown in ( drawing 66 
(a)) as for the curvature of a reflector 15. f becomes loose when long, and thickness t of the transparence block 541 
becomes thin That is. a lighting system (back light) 16 can be formed small thinly. 

[0349] Therefore it links [ with the miniaturization of a viewfinder ] directly and is desirable to enlarge a focal 
distance f However if constituted like ( drawing 66 (a)), it is shaded with a display panel 21 and optical 181a 
emitted from the light source 551 cannot make a reflector 15 carry out incidence. After reflecting the light from the 
light source 551 once by reflector 15a and then carrying out total reflection on the front face A of the transparence 
block 541 as shown in ( drawing 66 (b)) since this technical problem is coped with, the configuration which is made to 
reflect in reflector 15b and carries out incidence to a display panel 21 can be considered. 

[03501 However with the configuration of ( drawing 66 (b)). theta will become an include angle below [all J a 
critical angle* whenever [ incident angle / of the light reflected on a front face A ]. Therefore, the viewing area of a 
display panel 21 cannot illuminate a part. . 
[0351] ( Dr awing 67 (a)) is the configuration of having performed this cure. A transparence block consists oT 
transparence blocks 541b and 541a. Transparence block 541b is made into the shape of a wedge. The transparence blocks 
541a and 541b are made to hold by the attaching part 671 in a periphery. < 
[0352] The magnitude of the air gap a satisfies the same relation as ( drawing 65 ). The formation include angle theta 
2 (DEG ) of transparence block 541b is 2 times. <= theta <= The conditions of 20 degrees are satisfied. It is 3 times 
still more preferably. <= theta <= It is desirable to satisfy the conditions of 10 degrees. J x > ,. U4 . 

[0353] By constituting like ( drawing 67 (a)), it is reflected by reflector 15a and optical 181a emitted from the light 
source 551 is reflected by the interface with the air gap 651. Under the present circumstances, theta 3 fully becomes 
more than a total reflection include angle (critical angle) by wedge-like transparence block 541b whenever [ angle-of- 
reflection / of optical 181b ]. Therefore, all optical 181b is reflected, and incidence is carried out to reflective 
film 15b it becomes 181d of reflected lights, and a display panel 21 is illuminated. 

[0354] 181d of reflected lights goes the inside of transparence block 541a and 541b straight on. If there is no 
transparence block 541b. it will be greatly refracted with the Snell's law. That 181d of l ight goes straight on as 
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mentioned above is the effectiveness used combining the transparence blocks 541a and 541b. Moreover, in the viewing 
mentioneo arove i s in* uniform the air gap 651 does not affect image display. 

[0355? f The d "a rci Isi VsTn a^Lin iy high location' (when not bending an optica, path), and when the distance 
LUJoaj ine i igni *" u ' . fj| 1g . b d predetermined value, as the light source 551 is shown in 

Rawing T: weoge-?ike t ansparence block 541b may be made into hard flow as compared with ( drawing 67 (a) . The 
wa y of the c onfiguta^on of ( d^wjng-24 ) can make thickness of the transparence block 541 thinner than ( drawing 67 

S£in In f drawing 74 ) it is reflected by reflector 15a cut aslant, and optical 181a emitted from the light source 
[0356] In C drawing interface with the air gap 651 Under the present circumstances, whenever [ angle-of- 

S.^ctlon Til opt ca? 181 ] ?u My n TnJo mo e an a total reflection include angle (critical angle) when theta 
3 Is hav?ng wecge-lke t ansparence'block 541b arranged. Therefore, all optical 181b is refected, and incidence .s 
LrriPd D ul to fef ective film 15b. it becomes 181d of reflected lights, and a display panel 21 is llum.nated. 
mw? 181d of efected lights goes the inside of transparence block 541a and 541b straight on. 181d of .ght which 
P eSraleo the dtlptay Panel 21 is set to focusing light 181e with a condenser lens 451. Therefore, the d.ameter of a 
lone nf thp maim if vine lens 502 of a viewfi rider can be made small. 

[0358] In addmon if is desirable between a lens 451 and a display panel 21 to oarry out optical coupling by 
transparence resin the transparence liquid, transparence gel. etc. r «*i 
T0359] Moreover what is necessary is just to constitute like ( drawing 75 ). when a d, splay panel 2 .8 a reflect .ve 
fipe (or iransflecti ve specification). The transparence blocks 541a and 541b are used, theta (DE6.) .s 35 degrees. <- 

8SSnn'< d^.fn E r 75 l ) et 0P^ca e M8?I SSS f rom the light source 551 is changed into the light of abbreviation 
Da r a M e l i ghtb^fens 451b and carries out incidence to transparence block 541a. It is .reflected by the "terface 
with the a f gao 651 and optical 181a which carried out incidence is set to ref ected light 181b. and carr out 
Tncidence to a disc lay panel 21. Optical 181c modulated with the display panel 21 goes the ms.de of transparence block 
541a and 541b straight on. Optical 181c which penetrated transparence block 541b becomes focusing light w.th a 

rM611 S Tn addition optical coupling of between lens 451b and transparence block 541b may be carried out by 

irlZlL ence esin the transparence liquid, transparence gel. etc. Moreover, transparence block 54 b and lens 451b may 

be ToZd as one Moreover, when a display panel 21 is a transf lecti ve specif icat.on. a back light 16 may be arranged 

foaSl m a adomon f as^hoin'i nTdJliniLJiZ (b)). transparence block 541b may be formed in the shape of radii, may be 
H " ?ne Ihaoe of thnpheric al surface , or may be formed in the aspheric surface and a polygon. Transparence 
ftocf 54?a ?s formed or cons?ituled so that ihe air gap 651 may become fixed in accordance with the configuration of 
DiocK 04ia is jonnea oi . th ( effectiveness to transparence block 541b etc.. an air gap 

mayTcnangeo'o? the' connection XXS oTa "splay panel 21. Moreover, reflector 15a is good also as a 

r0363] Moreover the refractive index of the transparence blocks 541b and 541a may use that from which a refractive 
ndex differs n cons deration of chromatic aberration. Moreover, the transparence block 54 may be made to color. It 
cannot be overemphasised that the configuration of other configurat ons ( drawing 54 ( draw.ng 55 )) is applied 
Moreover it cannot be overemphasized that the transparence block 541 may not be limited to the.Parabolo.d of a 
^nHnn and it mav be ellipsoid or you may be two-dimensional [-like ]. either. Moreover minute irregularity may 
t f/rSd in the ootical outgoing radiation side of the transparence block 541. and directivity may be expanded 
Soreovef ine Ugh? absorption ?ilm may be formed in the field through which a light effective in .mage d.splay does 

taqcci a« l! i f v es an eve 291 with eyepiece rubber 494. and sees a display image. Adjustment of a focus is 
Perlormeo Vi^in. addition, the light source section 551 may not be limited to one. and may 

Mil 'although the viewing areas of. a display panel 21 are 20 inches or less and a comparatively small case for the 
Sove tf * becomes arge-sized with 30 inches or more, the display screen will tend to bend For the cure by th . s 
fnvpntion oc !h^n in ( drawing 51 ). the outer frame 511 was attached to the d.splay panel 21. and the holddown 
member" 512 ts a!?acheo so that i t m ay be hung and lowered to an outer frame 511. As shown us.ng th.s holddown member 
<519 ( drawing 52 ) it attaches in a wall 521 in screw 522 grade. tho fnni . 

r0367] However we ght will also become heavy if the size of a display panel 21 becomes large Therefore the foot 
installation section 514 is arranged to the display-panel 21 down side, and it enables .t to hold the we. ght of a 

$Sfftf& Us" 'SvSirS Nght'and left, as shown in A and the foot 513 is constituted so that it can contract. 

il. if it • narrow incat on a disp ay can be installed easily. 

[036 Hi Sough' hi ve example has "m a g?ned°the"no Seating equipment of a djrect viewing type, this invention cannot 

°™}EFjbit^ savr: ^iSU^r^^igh^ai^in: si;i; s= S !r= 

down by fleU lens «1b carVies out incidence to a projector lens 534. and is projected on a screen (not shown) w.th a 

TOTS^'y <%ilDLH > is a turnable f i Iter. A turnable f i Iter 574 rotates a revolving shaft 575 as a core with a 
brush I ess DC motor^7^~the turnable filter 574 is carrying out the configuration where two or more die clo IKKU 
f I £ a of fanning combined. As shown in ( drawing 59 ). the die clo IKKU f i Iter ,. arranged ,n a ound d.sk 582 The 
die clo IKKU filter with which turnable filter 574R penetrates R light, the die clo IKKU filter w.th which turnaD.e 
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filter 574G penetrate G light, and turnable filter 574B are die do IKKU filters which penetrate B light. A turnable 
f e 574 changes into R. 6. and B light the white light which is incident light 181 by time sharing by rotating A 
5 solay panel 21 uses strong dielectric liquid crystal node. OCB node, or ultra high-speed TN mode hqu.d crysta that 
Merck Co developed as a light modulation layer 236. Moreover. DMD (digital micro mirror device) which Tl. Inc. is 

[0371] P As g snown S in ( drawing 58 ). the turnable filter 574 is arranged in the case 584 The case 584 forms or consists 
of a metallic material or an engineering-plastic ingredient. The front face of a turnable filter 574 is good to form 
minute ir egularity in a front face in order to reduce friction with air etc. For example, it is like a golf ball The 
moS 573 if also arranged in the case 584. Moreover, the transparency aperture 583 incident light 81 carries out 
r thP aD erture 1 close outgoing radiation is attached in the optical incidence section of a case 584. 
0372] IR St f Im whioh cuts UV cut film and infrared radiation which the AIR coat film (antiref ection film) which 
Prevents reflect, on of incident light is formed in the transparency aperture 583. and omit ultraviolet rays .f needed 
is formed When a display panel 21 is a polarization modulation method, the plate which stuck the polar. zing plate on 
J.he t apparency aper?ure 583. or attached the polarizing plate in the transparence substrate is arranged to an optical 
path Under the present circumstances, the plate furnished with the transparency aperture 583 or a Polarizing plate 1S 
good to use the substrate in which sapphire glass or a diamond thin film was formed. It is because these have good 
thermal conductivity. The heat sink 585 which radiates heat in the heat in a case is attached in some substrate cases 

T03731 It fills up with the hydrogen of one to three atmospheric pressures in the case 584. Since specif ic gravity of 
hvdrogen is ow the windage loss generated when a turnable filter 574 rotates can be decreased. Moreover, since the 
specific heat is high the heat dissipation effectiveness is high. However, hydrogen has the danger of exploding by 
Sg with oxygen Therefore, the sensor 581 which measures the pressure and brightness of hydrogen to some cases 584 
?s attached A sensor 581 will emit a signal, if the pressure and/or purity of hydrogen in a case are measured and the 
concentration of hydrogen etc. becomes below constant value. A lamp 571 is stopped while making the annuncator of 
"checking hjdrogen concentration- with this signal turn on. Moreover, gases, such as helium and nitrogen, may be used 

[0374] d The noisfcan be prevented by surrounding the perimeter of a turnable filter 574 with a case 584 completely as 
much as possible. However, when it has opening in a case 584. hydrogen cooling system cannot be adopted however with 
the wind of a turnable filter 574 - the electromagnet ism of a sound and a motor - the effectiveness of the no.se 
abatement that a sound can be controlled good can fully be demonstrated. Moreover, the perimeter of a case 584 may be 
dirSly cooled with water or an ethylene glycol liquid. Moreover, gels, such as silicon gel. are sufficient instead of 
a liauid Moreover, the perimeter of a case 584 may be cooled from hydrogen. 

r0375] In addition ( drawing 57 ) has illustrated the case of a reflective mold like DMD in a light yalve. In 
Sdmon ?n the case of the display panel of reflective molds, such as a silicon based liquid crystal display panel 
which TMA which South Korean Daewoo Corp. is developing. IBM. a three five company. K0PIN. a d.sp ay tech company 
National Sem! conductor Corp.. or Victor Co. of Japan is developing, a light valve is applicable similarly. Moreover. 
thP Hisnlav Dane! 21 of this invention is applicable similarly. 

{u376 Moreover the configuration of ( drawing 57 ) is applicable also to a viewfinder What is necessary is to use a 
Projector lens 534 as a magnifying lens, and for the illumination-light study system 531 just to consist of LED etc. in 
( drawing 57 ). LED synchronizes with the display condition of a display panel 21 using three colors of R. 6. and B - 
making — the field — what is necessary is just to drive sequentially pp<mqo 
[0377? For example, the example of ( drawing 64 ) is illustrated. Display panels 21a and 21b are attached 'n PBS432. 
The ght emitted from the light emitting device 11 is divided into P polarization 18 a and S po ar.zat.on 181b in 
respect of I 434 ] optical separation of PBS432. Incidence of the separated polarization is carried out to d.sp ay 
panels 21a and 21b respectively. It is made to carry out incidence at an angle of theta 2 to a d.sp ay panel 21 
[0378] In addition although incidence is carried out to a display panel at an angle of theta 2. it is the semantics of 
const tut ing f rem a viewfinder of this invention so that the shaft of an observer's eye and the chief ray of the 
mum nat on I ght may make a predetermined include angle. The configuration which made in agree ment the shaf t o the 
ch ef ray of the illumination light which carries out incidence to a display panel 21 also in ( drawing 64 ). and the 
no mal of a display panel 21 may be adopted, and the shaft of a magnifying lens 502 may be inclined instead 
[0379 The optical separation side 434 is constituted so that the leaning beam of light 181 can be separated good^ 
Moreove although [ the optical separation side 434 ] it separates into P polarization and S polarization it may not 
be limited to this and may be divided into red light, and blue and *«*. In this case. 432 becomes a mere beam splitter 

[0380] d For Sample as for the case of the equipment which the optical separation side 434 divides into red light 181a. 
and blue and **** 1 81b. display-panel 21b will modulate red light 181a. and display-panel 21a will modulate blue and 

r03811 therefore in order that display-panel 21a may separate blue and green light and may become irregular it needs 
!o form blue an 'a green color filter. A color filter uses what consists of resin or d electric mu 1 1 .1 avers A 'though 
there is especially no need that display-panel 21b forms a red color filter, it is desirable to form a red color filter 

'whenVis'pBS. it is good also considering display-panel 21b as an object for a (brightness Y) 
modulation Furthermore, it is good also as a display panel for a chromaticity (0 modulation by forming the color 
filter of red (R). green (6). and blue (B) in display-panel 21a. . . . fnr 

[0383] In this case it is not necessary to form a color filter in display-panel 21b. and is good at the object for 
monochrome However in order to adjust the color temperature of a light emitting device 11 it is des rable to form 
^'fJ a band limit (color filter). A color filter may be arranged to the optical plane of incidence or the 
optica outgoing radiation side of a display panel 21. Naturally the above matter may be applied to other examples 
Moreover it " desirable to arrange an optical diffusion plate to the optical outgoing radiation side of LED11. and to 
conUol generating of color nonuniformity. Moreover, it can illuminate to fitness to the circumference of a display 
panel 21 by arranging the field lens 451, as the dotted line of ( drawing 64 ) shows arpana „H 
[0384] Moreove . PBS of the film type which 3M company etc. sells may be used for PBS432. Moreover, a ens is arranged 
between a light emitting device 11 and a display panel 21. film type PBS may be stuck on a lens, or film type PBS432 
maj be proceSed^n the shape of radii, and the function as a lens may be given. The above thing is the same also in 

[SlsS'Jhen"! light'e^'itting device 11 is white LED. the reason for arranging an extinction filter has strong blue 
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elow and is because blueness came to have required the display image of a display panel. Moreover in order * prevent 
thet'e brightness component becomes large too much, it is desirable to form or arrange an extinction filter to the 

?i32o]°{t i ?s i Sa?n cLpounoedTresplct of [ 434 ] optical separation, it converges with a lens 451 and incidence of 
Iht iLht modulated with display panels 21a and 21b is carried out to a magnifying lens 502. In the examp e of 
r"dr wfnsM nee Se dt Xlmage of display-panel 21a and the display image of display-panel 21b p. U , jj , and a 
bu bble is ca rried out it becomes equivalent to the resolution on appearance having doubled, and a high resolut.on 

^^^^11^ faSbSTlf* iSpiritSffi- of a display . synchronization are 

Skin and it d ives £ the field sequential method using LE011B of LED116 of LE011R of R luminescence, and G 

sioe of LED and if is good for i? also as field luminescence. Moreover, lens 451b is arranged to an optical outgoing 

Si]'?" aod^r in fdSioSi 'ii^iTSKf ieffive type thing as shown in ( dr^|5 > as a Ji splay 
£n!l 2 the back' I ght 16 of this invention may be arranged at the rear face of a display panel 21. .Brighter image 

Lv is fealizab e by using the light emitted from both a back light 16 and the light emitting device 11 Moreover, 
a! least back ght 16 can perform image display. It is applicable also to graphic display devices, such as an 
accepting-realitrmonitor like this configuration ( drawing 42 ( drawing 60 )). Moreover, as shown in ( drawing 57 ). 

Bg< Tgl£S ) Z°l^ m Jti*S&m color display using the display pane. 21 of three sheet. Here in 
irH.r to give exolan ation easy, let the display panel which displays the image of 6 light for 21 G. the d splay panel 
whtch d?sp ays the linage of R l i ght for 21R and 21B be the display panels which display the image of B light 
Thi?pfol? the wave enith which penetrates and reflects each dichroic mirror 533 is as follows. That is. dichroic 

S M3a Sf I ect! R light and penetrates G light and B light. Dichroic mirror 533b reflects G light, and makes R 
Tlgh? penetrate mchroic mirror 533c penetrates R light, and reflects G light. Moreover, dichroic mirror 533d. B light 

WjfE S.LleaV^ and the light emitted from.the metal ha.ide .amp in e lamp 

house 531 norlnown) is changed in the travelling direction of light. Said light ,s separated into the optical path of 
p^!r i iiht in three orimary colors by dichroic mirrors 533a and 533b. G light is set to field lens 451G. and R light 
R-G-B light in three primary co.ors oy a respectively. Each field lens 451 condenses each 

7^T2lEl-?n2el 2 cSanges the o tentat on of iquid crystal corresponding to a video signal, respectively, and 
modulates ull? Thus, the modulated R-G-B M ght is compounded'with dichroic mirrors 533c and 533d. and expansion 

KSftfffi ^^lU^^&T^ l*ZZ ff-tt mesial magnitude. The band of R light 
llu Ih band of oOunm - 690™ and G light to 510-570nm. The band of B light is 430nm - 490nm. Each display panel 21 

ISVKiSU exXined iZV^JSl^M Sf J{S" JBt. ,231 ^substrates such as 
a tlaas suKtr™. « tran.porenca cera.io substrate. . resin substrate, a s.nele crystal a. I. eon substrat.. and a TOtal 

HS. £ ri-?.ff"J IS. anT^'r.a.n'fl'J: flrS^lS iSed'Sf h,,a£ 

Safes - i!5rs-nsTi.a £■ ifs^j^u' 

[03,3] hereafter aspociallir the display pan.l of thia invention used a. a light yal». of a promotion n»ld ,nd,c«,na 
SJail. T! ttlSlf if "l-Inl *ch .onul... the protection-free-! ight property of 0.1 .icro-tera of th.eknes. of 

S&ra as. 'Sin:: ;s ^0.,.;.,°;,^^ 

^it'^rt. , r:i»p"?»ti«y-f,^ 1 ight nntor. if.nnedad. th. Ia.in.ting of Jh. J*. I thin fil. Mfb i J carried 
out to aluoiruin. thin fil. «82o fron Cr or titoniraa (li) in oilos. This aet.l th . filar 682b " •"?""•!" TRY* 
J/lSuI XlJflX M2. not oontaot 110 of a counter e I ©ctrode 234 directly. It .a because a gale.n.c action ..II 
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VSfffStiS, K Sli'SKJiS" • no. b. I imited to «-H.„, «hr«o or TO 

f f °S ■ example not only this but aluminum film, and although it showed the case where it «««'« t «J n "J | " 
22 8Mi L! SrJ'oJt tta laminating of the ingredient of a different kind to a multilayer, and may constitute 
?? 2 frnm ( drawing 68 (a)) and ( drawing 68 (b)). Henceforth, when not asking a monolayer and a lammat.ng. ,t ,s only 

S« : M£is 1 s s ? i ii sr-* ssrasrf w-ss cms- crss-,. 

polish processing may be carried out and a Troni Tace may ue er counterelectrode 234 is formed in a 

Wmmmmmmmm 

counterelectroae is unn^ > hj b t • t t fom the or j en tation film on smoothing film 68 a. 

™n$? • hh:??™ - Swing 68 (a) - - although BH682 considered as the metal multilayers containing aluminum 
[0407] in addition - < dxfflnngjg w; i a.xn g dielectric multilayers (interference 

?^lm,' U wh?ch KrJff^.S&li flS ofVio^efra^ve ind'ex. and the dielectric film of a high refractive index ,n 

rSoSl'Dillectric multilayers reflect the light of specific wavelength by optical interferential action and there is 
no Sbso?p?ion of light on the occasion of reflection. Therefore. BM682 without absorption of incident light can be 

S£] Moreover silver (Ag) may be used instead of aluminum. It is set to BM682 with high Ag and a reflection factor 
[SlflfiiJe^er ^deplhof ■ crevice 683 is set to 1.2 micrometers or more 2.2 micrometers or less, and is set to 

loiiSTaddmon ^i-iSEFir-~ * * srssssft- * «w>- sksi y revice 

smootnmg Tum uoid o nreferablv Moreover a front face may be ground for smoothing film 681a arter 

?o^ton rS By r gMnding: ''tlT"^* ^ -Snii >ost and the front face of the opposite substrate 235 ,s 
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polarity of the video signal impressed between the pixels which adjoin in a longitudinal direction, in addition, in 
( drawing 68 ), the structure of TFT201 etc. unnecessary to explanation is omitted. Moreover, TFT201 is good to make it 
LDD (low doping drain) structure. . 

[0417] When smoothing film 681b which becomes the array substrate 231 from an inorganic material after forming TFTZ/1 
etc. is formed with inorganic materials, such as Si02, after formation grinds smoothing film 681b. a front face is 
ground and it graduates. Polish processing is performed mechanically or chemically like smoothing film 681a. 
Especially when smoothing film 681b is formed by Si02, since Si02 is comparatively soft, mechanical polish is easy for 
it After performing polish processing, the contact hole which connects TFT201 and the pixel electrode 232 to smoothing 
film 681b is formed, and the pixel electrode 232 is formed on smoothing film 681b. In addition, when performing polish 
processing for the smoothing film 681 also in organic materials, such as polyimide. it cannot be overemphasized that 
good smoothing film 681b can be formed. Moreover, on TFT271. a light-shielding film is formed with the metal of a 
source signal line, and it shades so that light may not carry out incidence to TFT271. 

[0418] In order to make the liquid crystal layer 236 into predetermined thickness, the column which consists of 
dielectric materials is formed on the array 231 which meets BM682 top or BM682. Let the height of a column be the 
thickness of the liquid crystal layer 236. 

[0419] In addition, as H lustrated to ( drawing 69 (a)), it is good for a display panel 21 to carry out optical 
coupling of the acid-resisting substrate 691 in which the antiref lection fi Im 239 was formed, by the optical coupling 

material 126. ... , ^ ,, . . 

[0420] Thus, by constituting, the light reflected by the interface of a display panel 21 and air is controlled, and 
efficiency for light utilization improves. 

[0421] Moreover, even if dust adheres to the front face of a display panel 21. there is also an advantage of not 
carrying out image formation on a screen. ( Drawing 69 (b)) is the configuration of having attached the micro-lens 
substrate 183 in the display panel 21, and ( drawing 69 (c)) is the configuration of having attached the acid-resisting 
substrate 691 in the micro-lens substrate 183. 

[0422] In addition, in ( drawing 68 ), the pixel electrode 232 may not be limited to a transparency mold, and a 
reflective mold is sufficient as it. Moreover, as indicated in the case of the reflective mold ( drawing 31 ( drawing 
30 )). you may make it the shape of the teeth of a saw. Moreover, as indicated to ( drawing 25 ). it is good also as a 
transf lective specification. _ 

[0423] Moreover, it cannot be overemphasized that the display panel 21 of this invention explained by - ( drawing 68 
(a)) ( drawing 69 (c)) can be used only as a light valve of a projection mold indicating equipment also as display 
panels, such as Personal Digital Assistants (drawing 48). such as a light valve of the viewfinder (drawing 64) of this 
invention etc. or a head mount display, and a video camera of (drawing 49), a personal computer of (drawing 51). or a 
liquid crystal television. As mentioned above, it cannot be overemphasized that the display panel of this invention is 
diverted to the graphic display device of other this inventions etc., and can be constituted freely. 
[0424] The light modulation layer 236 may not be limited only to liquid crystal, and 9/65/35PLZT with a thickness of 
about 100 microns, or 6/65/35PLZT is sufficient as it. Moreover, what added the fluorescent substance in the light 
modulation layer 236. the thing which added the polymer ball, the metal ball. etc. in liquid crystal may be used. 
[0425] In addition, although transparent electrodes, such as 234 and 232. were explained as IT0, it may not limit to 
this and transparent electrodes, such as Sn02. an indium, and indium oxide, are sufficient. Moreover, what vapor- 
deposited metal thin films, such as gold, thinly is also employable. Moreover, the transparent conductive coating agent 
"SHINT0R0N" which the organic electric conduction film, ultrafine particle distribution ink. or T0RAY is 
commercial izing may be used. . 
[0426] Although the light absorption film 254 grade added carbon etc. to acrylic resin etc.. optical diffusion objects, 
such as the thin film in which detailed irregularity was formed on black metals, such as others and hexavalent 
chromium, the coating, and the front face, a thick film or a member, titanium oxide, an aluminum oxide, a magnesium 
oxide and opal glass! are sufficient as it. Moreover, it could be colored by a color, a pigment, etc. which have the 
relation of the complementary color to the light which the light modulation layer 236 modulates even if not black. 
Moreover, a hologram or a diffraction grating is sufficient. 

[0427] The example of this invention has explained as an active-matrix mold which has arranged switching elements, such 
as TFT. MIM. and a thin-film diode (TFD) . for every pixel electrode. DMD (DLP) which Tl. Inc. where a minute mirror 
besides a liquid crystal display panel also displays an image as this active-matrix mold or a dot-matrix mold by change 
of an include angle is developing is also contained. 

[0428] Moreover, switching elements, such as TFT, may not be limited to 1 pixel with one piece, and may be connected. 
[ two or more ] Moreover, as for TFT, it is desirable to adopt LDD (low doping drain) structure. 

[0429] The technical thought of each example of this invention is applicable also to EL display panel besides a liquid 
crystal display panel, an LED display panel, a FED (field emission display) display panel, and PDP. Moreover, not the 
thing to limit to an active-matrix mold but a simple matrix type may be used. Also with a simple matrix type, a pixel 
(electrode) is in the intersection and it can be regarded as a dot-matrix mold display panel. Of course, the reflective 
mold of a simple matrix panel is also the technical category of this invention. In addition, it cannot be 
overemphasized that it is applicable also to the display panel which displays a notation with eight simple segments 
etc.. a character, a symbol, etc. These segment electrode is also one of the pixel electrodes. 

[0430] It cannot be overemphasized that the technical thought of this invention is applicable also to a plasma address 
type display panel. In addition, the technical thought of this invention is applicable also to the mold display panel 
write-in [ optical ] which does not have a pixel concretely, a heat write-in mold display panel, and a laser write-in 
mold display panel. Moreover, the projection mold display using these could also be constituted. 
[0431] Any of a common electrode method and a preceding paragraph gate electrode method are sufficient also as the 
structure of a pixel. In addition, the electrode of the shape of a stripe which becomes the array substrate 231 from 
IT0 along with a pixel line (longitudinal direction) may be formed, and storage capacitance may be formed in the pixel 
electrode 232 and said stripe-like inter-electrode. Thus, by forming storage capacitance, the capacitor of 
juxtaposition will be formed in the liquid crystal layer 236 as a result, and the electr ica I -potential-difference 
retention of a pixel can be improved. TFT271 formed by low- temperature polish recon, elevated-temperature polish recon, 
etc. has the large OFF state current. Therefore, it is very effective to form this stripe-like electrode. 
[0432] Moreover, in the light valve 21 grade of the display panel 21 of this invention, or a projection mold indicating 
equipment, although the example which performs color display with a color filter 237 was started, a color filter is not 
necessarily formed but ** can also realize color display with the display panel 21 of one sheet. For example, color 
display can be performed, if color separation is carried out to R, 6. and B or color separation is performed to them 
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usine a holoeram using a micro lens 181. Moreover, a color filter 237 may be formed by resin, or may be formed by 
dielectric multilayer!. Moreover, a color filter 237 may use the thing of four or more colors also by monochrome or two 

mS' Moreover the mode (it indicates without distinguishing the mode, a method, etc.) of a display panel can apply 
STN mode [ besides PD mode ]. ECB mode. DAP mode. TN mode, strong dielectric liquid crystal mode. DSM (dynamic 
scattering mode) perpendicular orientation mode, guest host mode. HOMEOTORO pick mode, smect.c mode, and cholesteric 

ToJ^flhe display panel/display of this invention may not be limiting to PD liquid crystal display panel / PD liquid 
crvstal di so ay either, but the display panel/display using other liquid crystal, such as TN liquid crysta . STN LCD. 
cholester c iqu id crystal. DAP liquid crystal. ECB liquid crystal mode, an IPS method strong dielectric l.qu.d 
crvstal ant ferroelectric, and OCB. are sufficient as it. In addition, a method likePLZT. e ectrochrom.sm 
electroluminescence a LED display, an EL display, a plasma display (POP), and plasma addressing may be used. 
ru4351 The technical thought of this invention Moreover, a video camera, a liquid crystal projector, stereoscopic 
Slev sion Project on Tvf a viewfinder. the monitor of a cellular phone. PHS. a Personal Digital Assistant and its 
monitor a' digital camera, and its monitor. An electrophotography system, a head mount display, an accept mg-reahty 
mon tor disp ai A note personal computer, the monitor of a video camera, the monitor of an electronic still camera 
The monitor of a cash automatic drawer machine, the monitor of a public telephone, the monitor of a TV phone. It cannot 
be overemphasized " the monitor of a personal computer, a liquid crystal wrist watch and its display, the l.qu.d 
crvstal display monitor of a homeuse-electronics device, the time stamp section of a deferment clock, a pocket game 
device and its monitor, the back light for display panels, etc. that application or application expansion can be 

ro4361 d Moreover in the projection mold indicating equipment or viewfinder of this invention, an integrator lens may be 
added between light emitting devices, such as a lamp or LED. and a display panel 21. By using an mtegrator lens, .t 
can illuminate to homogeneity to the periphery of the display screen, and image grace can be raised. 

rFffpct of the Invention] The display panel of this invention and an indicating equipment demonstrate characteristic 
effect iveness according to each configuration of the improvement of animation dotage. I ow-cost- . z i ng. a raise in 
brightness, etc. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2^**** shows the word which can not be translated. 
3! In the drawings, any words are not translated. 
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on of the Drawings] 

s the explanatory view of the lighting system of this invention, 
s the sectional view of the lighting system of this invention, 
s the explanatory view of the lighting system of this inventjon. 
s the explanatory view of the lighting system of this inventjon. 
s the explanatory view of the lighting system of this invention, 
s the explanatory view of the lighting system in other examples of this invention, 
s the explanatory view of the lighting system in other examples of this invention, 
s the explanatory view of the drive approach of the lighting system of this invention, 
s the explanatory view of the drive approach of the lighting system of this invention, 
s the explanatory view of the drive circuit of the display of this invention, 
s the explanatory view of the drive approach of the display of this invention, 
s the explanatory view of the lighting system in other examples of this invention, 
s the explanatory view of the lighting system in other examples of this inventjon. 
s the explanatory view of the lighting system in other examples of this inventjon. 
s the explanatory view of the lighting system in other examples of this invention, 
s the explanatory view of the lighting system in other examples of this inventjon. 
s the explanatory view of the lighting system in other examples of this invention, 
s the explanatory view of the liquid crystal display panel of this invention, 
s the explanatory view of the liquid crystal display panel of this invention, 
s the explanatory view of the liquid crystal display panel of this invention, 
s the explanatory view of the liquid crystal display panel of this invention, 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this inventjon. 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the liquid crystal display panel of this invention, 
s the explanatory view of the liquid crystal display panel of this invention, 
s the explanatory view of the liquid crystal display panel of this invention, 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this inventjon. 
s the explanatory view of the graphic display device of this inventjon. 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this inventjon. 
s the explanatory view of the graphic display device of this inventjon. 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this inventjon. 
s the explanatory view of the graphic display device of this inventjon. 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the graphic display device of this invention, 
s the perspective view of the video camera of this invention, 
s the sectional view of the viewfinder of this invention, 
s the explanatory view of the graphic display device of this inventjon. 
s the explanatory view of the graphic display device of this invention, 
s the explanatory view of the projection mold display of this invention, 
s the explanatory view of the viewfinder of this invention, 
s the sectional view of the viewfinder of this inventjon. 
s the sectional view of the viewfinder of this invention, 
s the explanatory view of the projection mold display of this inventjon. 
s the explanatory view of the projection mold display of this inventjon. 
s the explanatory view of the projection mold display of this invention, 
s the explanatory view of the display of this invention, 
s the explanatory view of the lighting system of this jnventjon. 
s the explanatory view of the lighting system of this invention. 
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f Dr awing 63] It is the explanatory view of the lighting system of this invention. 
[Dra wing 64] It is the explanatory view of the viewfinder of this invention. 
[• Drawing 65] It is the explanatory view of the display panel of this invention. 
[D rawing 66] It is the explanatory view of the viewfinder of this invention. 
F Dr awing 67] It is the explanatory view of the viewfinder of this invention. 
[Drawing 683 It is the explanatory view of the display panel of this invention. 
f Dr aw in g 69] It is the explanatory view of the display panel of this invention. 
[D ra w i n e 70] |t is the explanatory view of the viewfinder of this invention. 
[ Drawing 71] It is the explanatory view of the display of this invention. 
[ Drawing 72] It is the explanatory view of the display of this invention. 
fDrawing 73] It is the explanatory view of the display of this invention. 
[Drawing 74] It is the explanatory view of the viewfinder of this invention. 
j-prawing 75] It is the explanatory view of the viewfinder of this invention. 
[Description of Notations] 

11 White LED (Light Emitting Device) 

12 LED Array (Light Emitting Device Array) 

14 Light Guide Plate (Light Guide Section Material) 

15 Reflecting Plate (Reflective Member, Ref lecti ve Fi Im) 

16 Back Light (Lighting System) 

21 Liquid Crystal Display Panel 

22 Diffusion Sheet (Diffusion Plate) 

23 Prism Sheet 

24 Crevice 

31 Optical Diffusion Section 

41 Optical Diffusion Dot » 

51 Reflective Film (Optical Diffusion Member) 

71 Fiber 

72 Adhesives . • 

81 Section Non-Switching on Light 

82 Lighting Section 

101 Gate Driver (Circuit) 

102 Source Driver (Circuit) 

103 Driver Control ler . 

104 LED Driver (Light Emitting Device Driver) 

105 Back Light Control ler 

106 Video-Signal Processing Circuit 

107 Image Display Section 

121 Lambda/4 Plate (Lambda/4 Film) 

126 Optical Coupling Agent . 
141 Fluorescence Tubing (Cylindrical Light Emitting Device) 

151 Light Diffusion Agent 

152 Electrode Pattern 

153 Terminal Electrode 

161 Projection (Heights) 

162 Bonder Line (Connection) 

181 Beam of Light 

182 Bead (Spacer) ^ 

183 Micro-Lens Array (Micro-Lens Sheet) 

184 Light-shielding Film (Reflective Film) 

185 Optical Coupling Layer (Optical Coupling Material) 

186 Micro Lens 

187 Opening 

186a SHIRINID0RI cull lens (Quonset lens) 

231 Array Substrate 

232 Pixel Electrode 

233 Signal Line 

234 Counter electrode 

235 Opposite Substrate 

236 Liquid Crystal Layer (Light Modulation Layer) 

237 Color Filter 

238 Resin Light-shielding Film 

239 Anti reflection Fi Im 

251 Reflective Film (Reflector) 

252 Light Transmission Section (Pixel). Opening 

253 Insulator Layer 
651 Air Gap 

671 Attaching Part 

681 Smoothing Fi Im 

682 Black Matrix (BM) 

683 Crevice 

691 Ac id-Resisting Substrate 

731 Low Refractive- Index Ingredient Section 

732 Photorefractive Material Section 
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(57) ami 

4 14«»07p SIJt«l 4©4Stc 

(iSfeLEDl 1 jWEHSntV*. COS6LED1 

feLEDl lJdWtBSi'^SnS. *Ofci6ft® 




(2) 



2001-9 2370 



Mb, 

[ff$£ 2 ] WEJBJIHIWiiSaW * c k k * 

me.? u xmo^e m*® ceb s tuafeux** k * 

ABU 

4 ] xu Xi»*k*j^<*;MHK3fcJi;«5'- 

MSSStM&D&Wt. MER**B©BB»*&** 
A/1/Vtt±5 o-^y**^ 5* 1 ©*- K k. 



tuaBSftSWOSffifcv h >J y **ttfcEBS;tetiJBJS 
Ml BBftasttOftUttlifcEBS nfcffifScSBt* £ > 

^tifcft^^^k, 
^{c*ft*«&-fSEI§i^*-^k, 

tulBv^C * n uyX7 UWfl^HLbluSiffillfcKBSfc 

C»*«13] *3WW4:» 

(i^fi£«n> froifflB*KJ^ttBfcMP»tf*JSS 

ffjfBv^nu;/X7WOfttiJt>tEKEB£tu B£ 
CD HI! fc WfS L T 1/ % S C t t ? 5 S^Bo 

BulBa*ffi«s i: mifBSftf HF^f- nfc^m^M k * 
^nrv^ c £*&Wl£t zmyrs'^fro 



3 

# Hflt-r 3 c £ £: 3 

b^a^v h y y *f *ttKE*sn» *»oweh*k— » 

7W^ 

ami is] j2#*?fcs 

St 

MEPffl3M3«fctfMIB S ai«**K±¥ff«K:«»T* 

mi&a 19] x-r v 3-y9H&iF* hv?z 

fu§27 W«RfcJ*J*SHfcE*«^ flutB*^ y 
)V 

m*m 20] x-r y hj y * 

[fS#« 21] *w vf-yVH&lF* h V y **tte 
®&2tirc7M&R£* nd&ruymmm&znrc 



#582 0 0 1 -9 2 3 7 0 
4 

jSSftfcB«*!li:**iU WEE»HK«IWJtH*« 

[fl!£g2 2] Ky h v h y >y 97>mttev**>l'£* 

f5tES^*rt'£o 0 W 5 <fc 5 CHiTT 3@5£gfl£:£ 
RflU 

«Wa 2 3] >U y f-vVXfr hV?9 *ttfc 

^nfe7Wifii:, i9E7u-fS«K»»s*nfc 

HuiB««7y^®t*t-rs7 i e^BfifBa^^^tc»A'r 
tut b*^ <*/KDH»*«art" z>®%^& £ zmm? % 

[f|#«2 4] 

MfB P fiift* fefiHuffi S fi^OKt*** 5fil«&¥ 
MBP«fcfeJ:tfMES ffl«**H±¥fT«K:aaft , r* 

^ ic tz&^m t zrnrn* % c £*&&£? %v a - 
jgfi!c^nfc7wa«t, 

bub B«®*S i: nfc^ 2 ©5 1 1 W L«S t , 

3 0^7«J: 1 2 O^^TOmJE^ffi^'TSWE 

[fiB^^pae^SiB^] 

[000 1] 



(4) 

5 

[000 2] 

$ffl£n*©w**£*i-'Oo&So ba**'* 

[0003] 

%»jB#^ 

[000 4] Iffljp'JrjtraKW SKHtt** < fcttT 2 
o&Si^K-So SB l #B©KH««ffi©J££tt"e* 
So 'M^h^f^y^ (TN) iT%& 20 

««t)«p|ffl (JgiWtfOfcfrBB** 1 0 0%£LT9 0 

mi oo i o %<Dm)®mz-&2><Dicmt2>t%m') 

So 

[0 0 0 5] CaWW*W' > ***-" Ffcfc*. 5$S§« 

K^mnm^, ocb*- wm&oi&mtm 
are**. iinp.o«ji^ B B B w^^ , '^*-^*ffl 30 

[0 0 0 6] JB2#i©JKH», Sifi*<DBiM*tf7-<' 

F&S Wi7 U— /ktlWH tT«<W* £ £ T*£ 
So Tztfiii. feSjffi*©j8il*tt«l©7-f-;PF 
(7l/-i0 CDF«S&@£#T'*So -?$0> 7f — ^F 
(7L/-A) cTtfCiii*««©«ffi{4»tr3!»»A&n»fi 

7^-;PF$^v^i7U-i»fc | f-R. 
[0007] C R TaHo«*StBti. «3W*BB*«? 

(1 7U-20 ©flBWCfeVT^ SBMiliM s ect- 

[0 0 0 8] (7U-A) ©«F«So£0ji 

(ommmc^mx'^o -z>£9. cRTm & 



&N 2 0 0 1 - 9 2 3 7 0 
6 

©isiHfcEttMtfr (.mm znx^z* cocrtos 

^cofcft, HBtffRtfJRtffcji*, WM&WM&E.l'* 
^frP>T*£So LfrU IKAS^^^Ttt^ 1 7-f- 

•fs 0 

[0009] 

fti, M-^^hi-'H GS91&B) ««»©**£ 
fifctt JUfc &<a^T BESf 5 o Jfft® ©x -y -7&C ti fife 
LED^OWSo COSfeLEDtt3~4**li# 

t LXffik&ftZ^ feSVtt 1 ofoi3WS«rs« 
BffioBE******.*) ffiBk^S'TSo comfit 

ED£j£tfrrs<fc-Mc-fs 0 

[00 10] CtD-k-MCL EDOjfiff^^Syyfcafi 
Ao-T 5 «ffi©* 5 y i: ©IW&K 

(Dfc&bC R T i: |^«©a^«^H3KT* t 
[00 11] 

\±/&&T}tifcm^rdmtfib%o tct^t. (05 

[0 0 12] ft43, *Hffi*"eWliltfcrtS««fKl»f5 

So fei:*^ (Hi) ©SWWWC (B6 0) O^M6 

0 l^AD-rSCfc^T-tSt, (H3 
9) <D$ffi**A>£ (SO 0!HW8B*e*^fc*T 
SiKBtfi^^-rSilfctfTSSo (0 1) ©!H 

W«B* (05 1) og^B^ffl-rsctfeT-t 
So (04 2) CDPBS 4 3 2£ (05 1) OfeSB 
tc#)!)p-rsc:^feT'#So *B0!B©*^<* 



(5) 

7 

[0 0 13] C<D£?lZftWmWWcm7j&tlX^% 
[0 0 15] (01) «*«WOBaW«* 1 6©¥®0 

*wtfet©?**o mxm mmm) 1 4«:7*y 

[0 0 16] *ftfiz 1 4©#»(ia^*;W2 1 (0 
2) -«Wt«*SIB5*^4 
<£&3H#, »SL<«8^JHU:K^t"JbTa{^r 

DtlOtttn (*) fcU « 
^<*;VO«tt«a%1W*OlK«*H (cm) £Lfc£ 
t> #3 («l) Srif&Sf SiSfcf 5 0 
[00 17] 

[ftl] 5 (cm) <H/n^20 (cm) 20 
36E»SL<tt OS 2) ©H&£iKJSf 3<fc5fc:-f 

So 

[0 0 18] 

[»2] 8 (cm) SH/nS 1 5 (cm) 
H/n«Vh«-r4f*fc»je*?l lff*<ftt>*3*h 
tcft£ 0 H/n fc«wMBjW»< 4 
D, Sfc|«#4rtfi*#StUC <<<«• 

[0 0 19] Sfc, jH5/t*;WD*rt**^«*0*l*i* 
W (cm) tbtctZ, (S3) ^ 

Kwia-rscfc^iffsu^. 30 

[0 0 2 0] 

[ft3] 0. 0 7^W/ (H • n) SO. 5 

S5ic#tt,<tt o»4) ona&fcffijgs-escfctfjt? 

[002 1] 

C»4] 0. 1 0^W/ (H • n) <0. 3 5 
ft*, HttLED*tU (01 4) T-l 4 l*fl»tt 

fc*tf, L E D l l *U-7ttlc*ftflftS'<*Uf*»fc 
*©J&Kfc£« U ##©f8ftW 1 4 1 «B<-rntf, 40 
jjS«©LEDiB*C4*o *©fflU ft* (1 1, 14 

V> 0 SMtT'S^TfeJ:^. ftft (*» 
ft) *flfc»>CA/CSI##l 4#{c#A1"5t©T'fecT 

[0 0 2 2] (01) fcfcl^T, #ft«l 4©i$g|5tCJi 
fifeLEDl ljWR9Wt5ftTV^*. SfeLEDl 1 
ttB£fl£* (tt) »«*BB. l»B*fratV*o fifeL 
EDI Hi (061) E^f «fc 5 fc IfffifcSdKtfR 585 



MM2 0 0 1-92 37 0 
8 

[0 0 2 3] efeLEDt4*ni*OSlt!WS<4Sfc 

£LT)ft$iffi5 8 5tt«K»K«41"*. 4*3, SfeL E 
Dl lttfctOTttfcfrdcfcjWffS-U*. Sfc, &fe 
L E D l l ©Sft*tttHU **ffl£nfc'r-*K:S"3 
f , 6feL E D l l (cWi«WUI«iHfrr«J: r>\nm 

[0 0 2 4] fifeL E D 1 1 ©ftffiWffitca (0 2) fC 
m**3fc3tttt«ffl8fcLT©«ttt6 (->-F) 2 2* 

iBM-r^o cniiv efeLEDi 1 ©ssftfttcfei^tf 

^Sfc&TSS. SfeLEDl 1 frefS&Lfcftti&ft 
«2 2T?*aSft* fe/x504v>i^-4fR/jMBftJS36l'Je 

[0025] 6feL E D 1 1 ©gSfcfct (06 1) ^75 
*J:3fc]8M!M£5 8 5*EBLT^Sc LED 1 1 ©38 
ftSMWB^fcik «A**i©*a5$Hif!fti:4So £© 
^«»&5 8 5(cfil$n, »*J:<£*+lc3BttS 

[0026] efeLEDi l^emw-rsfttctifetyp) 
/m&.L.vfth^tz.'b, (06 1) tc^rA^ttfiwtt 

KUtftS'-h (16WS) 2 2*BMM:fctt#riW*o & 
ffl£2 2i:bT{±7n^hiraiL7j:^vX«, ^^>4 

^©ittie^^^w^sttHBSfcsv^t**/^-^^^^ 

jWRS-T*. «h OHO JTCBKLTVSitttS' 
-h (7-l , F7y7S"J-X) *ffl^Tt»Jtv\, 

2 2tt<fet>fe«ye>^4<4»)> sfc, itfi2 2offi« 
*%3tia«fc4sfc«>, flMHR2 2©*s«*sBrr* 

MS 2 2fc«fc9?Bra*^t<*fttiWS«ffiTrS 

[0 0 2 7] 4£»««'««©t>©©fl!l, WBg^fciBWW 

< 8M Ufct>©"efe«kv\, «ft»l43Hftatt« l Wt^6 
T-^^c cne>*#46TS£^ffi2 2iWo t£«»tt¥ 

i t) isifttttfiw o , * fc«js»«©jaiia»s r^-tc 

MW"C**©"P»*bl/\ C©ffii(« (ItttS/— h) # 
41^ a^a«Kfi€r6tfSEU*©?Elt"r*<ii:t4 
figT'^Sc SfcfifeL ED©fegJSti6 5 0 Ofr;H£ 

y (K) ix±i:9 000 (K) 2:©<&©«ffi^«c2:tf 

[0 0 2 8] £fc. EfeLEDi 1 ©ftttiWfiiJ{cfe7-C 
(H^arf) £EB£fcCi»f£C£{cJ:t)f8ft 

fe©ftiae*»#f sct^T**. tticmiE7i i 

^:#v> 0 ZOfctb, «^/^;l/2 l ©ajSH<ft©fifflfi 
/<9y*jWt*<ft*. fe7-i';P^*BBS , r^c:i:{c<fc 
0 , «*ffi«©feiBfi©' < v y *£'>4 < f 5 c fc *^T* 



(6) 

9 

£So ^Cfgftflt? 1 1 t E D&ffll^Sif 

[0 0 2 9] efeL E D 1 1 )t)^MSft/:«%$J; 
<*3tt«i 4K-AI**ti*«t5fcSI3ttSl 4iLEDl 

i rsiammsm i 2 6fr«&*sfcttEiisn*. ate 
mm, x#*^«jb. tfv\?--ji7 

(PVA) ftH<D±fcl/rJB8r*frl. 4 4~ 
1. 5 5©i5B©fe©fr0>.l^£tt3 o 10 
[0030]$^ (E6 1 (b) ) fc^-r*9{C, a 
feLEDl 1 <WfcttHWfl5teft7*;I'* 6 1 1 £6BBLT 
&«fcV\ cn{*efeLED(i»fe)1£©fiJ^*^<, Sfc 
L E D^TOfeO^^y+^Sf^fcftTfe*- fe7 
^;^61 lfcEll* Cfcte J: D383fcfe© 

[003 1] &*5, #tt£»H 2 6*fCT i Ot8S»*ft 

tt, fei>7©{£M£:f7?;:.fcfrT*t£o 20 
[0032] 6&LED1 1 (iflS©#— fe©fe*V>titl 

(R) fe©LED, li (G) feOLED, JfcSVttW 
(B) &©LED'?$&. C©cfc-5&fe©LED£ffl^ 

^&&mmmmx^^\ Lfru 

[003 3] f53A,, R. G, B<DLED*mftlC& 
ff*-&Tefe%^LTtJ;t/^ R, G, B©L 30 

(DWfrVMVXiJ 7— W&kft r> X t, «kV\, 
[0 0 3 4] Sfc, fi&LED 1 ltt*7>-**W 

fcB****Cfc<( l- e**. OSD, GfeLEDl ItC 

rorr* £>©-?(*& <, 1 1 &&m®tt<oT-%z>5&m 
=f-x$>n&^-?n<o$><ox'%>ix$>^\ fc^xtf, # 

U H P 7 y 7° X £ o T t> <fc V > 0 

[0035]*^ (06 1) ?®mhrcftmt. 40 

WO*«0n*t)WJ»1?**o fet *** (06 0) (04 

2) o*^sis*w?n«o z<D£?ic*wM9r*m 
mbrcmmit, m^<onmmxm.^t>^xm^x^^ 

[00 3 6] (01) »C^«fe5lcefiL ED 1 

KiLED7Wl 2 ©<fc L,T}t$LT&<fc 

v\ $fcs ledi 1 (ojfttuMmicwi^auy^m 

Ms & L- < ti L E D 1 10^ffi^®tflb>X«:^J5gL 
TfeA^o £©*§£«> LEDI \<D5m*Vf-frt>m 



ttMZOO 1 -9 2 3 7 0 
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[ 0 0 3 7 ] ftfc, (01) OH«WTtiJI3tt« 1 4 £ 

(07) fc**J:9fc£«fl»fc77^--7 1 %&*#J 
7 2T*@£TH*i:l-f;:&©*ffl</ v C ! £>cfcl\ 
[0 0 3 8] (HI) fcfcV^T, ISft*? (fifeLE 

d) 1 1 *»6tt««nfc« 1 8 1 imms. 1 4 micsb 

£ttfcKlt®l 5 (£frh>-h&.§>Wi£*teW. 

00 XfcttZftXQMZtlZ,, mm I 5tt»3t«l 4 

[0039] fgftut? 1 1 *»6is*«nfc3e 1 8 um 

1 a 1 1 l f tfjSfff titfUJtS 1 4 a©*«%3tt»i: 
*So o$t), (Hi) OttfiRSSfflf^cfclciOW 
g© i SicjSBT* *8««*«BJ»yfcEB Lfc c £ 
{C&3 0 fro, LEDI 1 tffiktfr2«ftlf, 

14a-^14b^Hc^l4d^l4e^l4a fcJH 

[0 0 4 0] K4HE1 5tt7-f/Wd*©fc0**W*K 

«©fe©^fflv^So cn6tt^-h**v^tt««©±tc 

7;l/5x«>A (A 1 K * (A gK (Ti), 
& (Au) ftif l,fc«.OT*0, Sfc 
&BWK©lMfc*l»it"rSfc«>, ^JS»^©SffitcS i 

01 aH©*«*mfr6ft*iaMfr»rt«nTV'»*." 
^iRtt©2&5^*ffli/^Tt><fcv\ *©fl&, mmfc&m 

Kfr6&«il«#:55-*»fflbT*><l:V^ *rc, Al 
ftiffre.35:5^Ji«*^lH'JUfe*.©*ffl^Tt«J:V>o 
[0 0 4 1] fc«U C©S*f«l 5ti3tt*K«rr*t> 

©tcis^-r§*>©T*«*<, ^ffitcfev^T^^-rsft 
«t»**si*Lfeto, sifkT i (^^» <Dma** 

JWSLfcS'-hSSV^tt, Sfr«w«ti*o 

[0 0 4 2] (02) ti (0 1) ©-gPWfffiT-feSo 
(0 2) T-ti^MfrP.*S«*«JH"Ji!BlXtT!HlSI52 4£ 
«|SU 4(CA 1 *Hfre.*^SW^l 5% 

[004 3] »)t« 1 4 OJttUWiSKttT'U XA'>- h 

2 3 frEBStlTV^o 7*U XA->- h 2 3 ItmWfi. 1 

4fr?.aii*i--57t©3i«%§s<-rs«ti^w-r§o 7u 

XAex- h 2 3{i7.'J-xAt±*iffrMaiflS^LTV^ 

[0 0 4 4] $fc7 ,| JXAS2 3<WttlHMiBfctt, ffiiif 
h 2 2 friHM^nri/^o SHR5/- h 2 2 tiXU X 
A^2 3 ©Oflfr^/^/l^ l*aLTS*av^J:5 

h fr h 7 <y 7-> U -Xt LXm&WM LTl"* 
5 0 ft*, 7UXA2 3«©e7flilmmKT 
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0. 2mmJXJ:£:"t~-5o 

[0045] wtm* 1 1 (omitmm^im^o 

ZOtctbZtytM? l l ©ifift©fffttt» 

3) (c^-Tck?{cfg^?i \<D&mzmm.m i£ 

jgsSckLOiBEgbTiASo 
[0 0 4 6] ftffi§fcSP3 Hi (04) tc*f.fc?£P3^ 
H^^TtraH^ h 4 l*>P>«fiSc$n^o 
ffikWiYv Y 4 1 1 4<D£.mmc\i&&&Z>^ 

«, &ISr>- h 2 2 teff^ttSo 10 

[0047] nfleRi 4©asii**v^eaw/<*;i'2 1 

tW3teR l 4?S^mSLtc>-h 2 2±tc, 7feffiiS[g53 
l^^fcligriS^So ftii^^i**©^^ 

•rs£>©©ft!i, ^MftETfisatfcsBfcLTafa*** 

;I/2 ifcH3S**#*S^S«S*»©tf£*n*. 
[0 0 4 8] ftt£ifc§B3 lii (03) 3 KLE 

Dl l©jfi«Kn3B«fc:**<»*U LED1 i^e» 

9 fcfttfctt Fv h 4 l *&f8.?zmf&<Dfi&fit£ bv\, 
#l£»KyM lfiLEDl 1 fcjfi-^fcC3*** <> 

a^caa/Jv^**. c©*$fc#S;l[«53 i«B 
fig-TSCttCfet). l 6©!K9Btett£1K« 

[0 0 4 9] ft*, WMVv h 4 l Itm&WL (» 

a) £#s&©w®rrsfc©-et;j:ft<, 3tt*»«-ra 

&©T*£oT&<i:v\, ft-t£ft£{3:, SSBIPFl ifr£Sfc 
T*#Sfr£>t?&£o 

[0 0 5 0] 4©aB5^6SM*«n*3tttt. « 

i©ifi##£<ftb**tf»^*<**o £© 
S»8fc»«"r*fc», *IBWW* (0 5) fcao*\*5fc 
**Rl 4©*fflte3tttt««SH- OHSKF* h) 5 l * 
^LT^Sc ft*, 3ta««W5 Hi (04) ■??«,« 

[o o 5 1 ] (05(a)) <ommm-cit, mwi 1 4 

S£jS«©ttl£ttSW* 5 l ^rJ^fiic 1. 1 < (*£■ LTV> 40 

§o mwRi 4 ©*£$©#&&$# 5 i©ffiatt^^r 
< u mm& (ledjS^) «®«£/h3r<-rs. ft 
*, 5 1 ©a* fc-r*. (05 

(b) ) fcjjVTJ:^ 5 lttXh7-C^K 

^.mt5 i©aiatt**< u sagp (ledj£$) t* 

ffi»*/Jv£ < *fc (H5 (a) ) fcra«K5 ltf 

[0 0 5 2] (06 (a) ) "TOfiiflgl 5tfii**fil 
*fcfc*T^ftV\i KlflS 1 5«r#ft5»3t« 1 4 fc« 50 



^ffi2001-92370 
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fc-rsgttfci/rffli^So s*tH6 itt»3t«i 4©n 

%Kl 4 K*«»*r*fllU 7/l>5x*Z> (A 1) &S 
Wi, K (Ag) fc*«LfcRW5'-h**ft«l 4fc 
ttDo»JTfeJ:v\ »3t«l 4tm#l 5MKE 
■ UTfeJ:v\ c©£5ftKS^-Mi*y--xMttf 

[00 5 3] (H6 (b) ) tt»3tt«l 4©rtaP**ffl 

4 ©rt»*«p£i:"f5 raSS«:@»fl:-r 
SC£#T'£So *©ffi, *^g|56 2tc?Sft$>SVHiy 
/l/£JfALT*i v t*><i:</\> cn^ttfeS^ti^i: 

W8B©e*fc*HSC t#T*££o 

[0 0 5 4] ft*, *£SP6 2tcjfAf S*&S<^iy 
/1/fcttTkiMfr*- h D £Aft H%gs)!raLT*£, P H^: 1 
0tt±l 3JJ(T, $e»lc<f?*b<fil 0. 5tt±12. 
5WTi:LT*<o Ji©«t^lcj?A-r§7Ka6§v>Ciy;V 
^7;l/Ayi4fcbT*<iii:^<};0, ^ne.©?s^ii 
n^fckUTfe, £*f§i6 iftif*K{b^5«it^> 
ft<ft0, *fc$s-e**o 

[0055] (0D mic7K-t*§m<D®m&.w. tm^ 

/^;l/2 l t^B^to^^ctic^K). Kiii^©ft 

[0 0 5 6] «^/<*;l/2 l«OCB*-K (Opticall 
y compensated Bend Mode) (OW.^&7T^^-^^X 
V^So fl6©T Nt- Kt§©»ft*7ii'<*/l'fcffl^3C 
tf'PtSA'SiWSSfSKi-rSfc** iUji^©0 C 

iEfcf So ^©ffi, 3iSI*14f« B B H, R»iHt1t*li<S* 
ffl v t> <fc v ^ £ ti « 5 * T* fe ft 
[0 0 5 7] ^©ftfi, TN«il. EC 
B (Electrically Controlled Birefigence) F, 
SBEffi (V A : Vertically Aligned) F. IPS 
F, STN?&Pb. ASM (Axial Symmetric Micro- 
Cell) , DAP*-Hfc£fcffl^SCfctfT?#*Cfc«i 

«5$T*tftv\ ^©fte, 1g^tfc*.©T* , f>J;«/^ fci: 
Atf a y <y ^ • ^v^-r ^ffilS^M^Bltc 2 

tt^**jaaraLfcy^ f^t. hi&HT-fc *^o 

[0 0 5 8] «a^<*;P2 1«12.3 6 ( (02 
3 ) (031) #5SQ #o C B F©«-&, ®H&A 

ie««f k s v« iES»tt©«ffi* Wiirr s £^ 

&So «ffi©±^?«±5 (V) tX±±l 5 (V) J-XT 
i:-TS *ffi©Si£&fi4 0 (H 
z) «±100 (Hz) IXTttZZttf&ZLVo 
[0 0 5 9] COtBl Wfpltt®2 3 4 ((0 2 3) 
(03 l) #8S) fcy-h«<MMBC ^SV^iMfRlS 
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(0 5 6) fcjjVr«fc5fcafifc*«3l*fflU<';'h56 
1 *J:tf8»tff5l'*ffiL'<V h 5 6 2*RttTV**. 
£>W h 5 6 1 . 5 6 2ttEltt?5l*tt.SftT:fe 

[0 0 6 0] ft*, «w/<*;b2 1 Ii*flp]lfi2 3 5 
( (02 7) #gg) «*BBHBa ('^^h) 16 
WfclSlltfTEBUrfc, **IH*7U^«R2 3 1 10 
( (02 7) #&) «*/Vy*5-n* 1 6ffl!]«cip]ltTSS 

[006 1] Rft**? 1 1 *JH*jftff«*T OIUWIW 
S*T) SSWSH 6*Iit*. (08) tfeVT. 

8 1 i&mtm 1 1 tfmmmx'%^m%Gi 

1 4 90 8 2 t4^*TSP ltf&tm 

nx'&zmm. 1 4 m r-&z>o 

[0 0 6 2] 1 0©iKWStBfcfc^T2&£fl'»8 1 ©ffi 
$ S i £&tm 8 2 <9®HS 2 £<DMmi&9& (IS 5) <D 
li««liHKWff$U\ 20 

[0063] 

[&5] 0. 0 7 5^S 2 /S.^ 1. 6 
$e>icmh<li. OR 6) OIB««:»JSS**C 

[0 0 6 4] 

[&6] 0. 1^S 2 /S.^0. 7 
S 2 / S , OflSHlVhS t^JS ififfltf^tt'J^ < ft t> , fi» 
&SllH*jjV&*liT?£S. LfrU 0. 0 7 5<fc9'hS 
V^lilB3W«< 4 -JS./S.Cim^ 

ftB#^«'**<ft*» 30 
[0 0 6 5] (09) Kmt^O^ j£*TSI58 2<9ffifi 

[0 0 6 6] -IfiWC*^'^*^*-^*** *^ 

yem? 1 1 ©jfi*rffl»**3ta***o tosmww* 

»B#*-jWW j W'' i « tMJMK&WM>m*z£ 
fc J; 0 BaSBffiW****** JWBWI < ft 5 » 
B*^#&#£ti3o 

[0067] c ©«fc a jc«jBR * 1 1 <DMm$nzmm 
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7 vti» o ft*, y weff 5 ffe 

K, ftft (JBHJt) ©»S**Hry* (0^-T) T? 
LEDl 1^<MU BB5*W*<*S. 

[0068] «T«, «pfcjs*r»8 ztc&Bbrmm* 

fib* (08) © (b) (c) (d) ■ett»A^«J:9fc 
jS*TW8 2(D^S«ii®±SPU^e)li®Ta5D75"[B]Eff 
5c C0*^**#filfr&JifcHtf (09) T*^5o * 
fc, (09) fcfcV^T, ACO^H^fe^^J (^flW) T? 

[0 0 6 9] £jg%s<*;l<2 l ©Bfi«ttBBfc«*&* 

Tl^S. Ay^h 1.6©£fl#HR»fcLT 

.i^itf, a^/<*;l/2 l ©ax U 7 ABB (B^frMx. 
TV5BB) t^So LfrU *Sffl©>Vy*9-<h"e 

[0 0 7 0] «*«*/<*;W4, BBfreTfcfciam-r- 

*4t*friT^<, (09) fcfcV^C 4&j^*;l/2 

i fcHBfcBSi&A/c^sjS osoib^Wt) 

yf->^«?fcLT©WHIh9>^X* (TFT) 2 7 

i ( (032) #H) ik*yz*£%nB. w 

*#jAtn?>*T'(D^ (i7U-AfeL<(il7^-;l' 
K) (ifScJ^f^fT-So 

[00 7 1] HilLhoatftttlBiliKMEE^BliinSnT 

-T<*{;:gSOSji*i:{ift?.ftV\ T NifoHT-te® 
B ^(Diz:'e±t)^fPBl(ii^2 5-4 0ms e cT*£3 0 OC 
B^e-KT'(4 2~5ms e cT*$5 0 C<D±L%±K)?%?gL 

# (ffiffl#) Kl*4<:i:l4»*t<ftv\ Sfc Sii 

[0 0 7 2] *^W4C0»«flSlJ»©W$H*'< 

^ir^^fct«c® am 3ji^e^«^) o»»Ttt^ 

[00 7 3] (09) T-fcBJie.fr ft (09 
(a) ) ©««TttliflW<»tii*nTlr-»*jiliSJ:OT 
fflijACDlEffl^^-y^V'l' h 1 6 *W (^T^P8 2) L 
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TVS. COAOSP^tt^ €EEtf»f &$ftSfiB3T*fc 

Sc 

[0 0 7 4] J-m (H9 (a))-»(H9 (b) ) -» 
(09 (c) ) -» (09 (d) ) -» (09 (a) ) -» 

(09 (b) ) £< »9A^?ti-5 0 ^-rnt>, mmicM 

B&mimZtiTfrb+ftitmiBlNfflLXfre>. horn. 

£«t*T£So 10 
[0 0 7 5] KtS, (09) (e*3l>T^SO-T<*TOa5 

cn^i5g^-rst©T*(4*v\ Aosu^ttfts^ 

LT^P>m^Hlijitfc^T^ntf^-rtl©tfi[MT*fe 

[0 0 7 6] /iy95'Ch 1 6 © A (DffiftO&fTfflffl 

^(i5 0Hz$rc(i6 0HzT*SSo LfrU 5 0Hz 
~ 6 0 H z T*&ttl£ , V y £ 

ttf$>z>o corctb. w%&z.mmii7 oh z&± 1 8 

OHz«Tit*CkJW*LK 4>Tfe8 0HzJ-X± 
l 5 0HzJ-^Ti:-rSiii;*W*bv\ c©JSHI**eR 
tZfctb. «Baj5***;Mcfflin^30^T—* li- 
ft, T^WtLT^tUfcettS-SSo *LT8#RBtt 
l»**cftl\ B«0»***JB»IT*H«**7jVr 
§0 30 

[0077] co<k9{c7u^**^-rs©{i, Ma 
a^/ ^/i/offiAK: tons.* ma L tcttm t MOMS. 

HzT&*Uf2 5Hz, 6 OH zT&ftfcf 3 OH z 
##&€>knSo C©Bfl«*«fi£l.fct>©* (011) 

tcjjvr 0 (0ii) o^7{i«tt*aaa» f t ltv 1 

So COJS»ati»*«AJ9»i©l/20JBifi«fcLT 40 
^So ««tta^^*^2 l£Jtfcfct<0-5?>0^!^ 
S&&A n £ LTl^So 
[0 0 7 8] O^t), (011) <D777lt&ftmmt 

tf*fKJ&ue>nsi»$%i. o (c&teteLT 

v>So 

[007 9] (ill)©^77J:0]OHz (ftS5 
x«2 0Hz) <DtZ, 

CZtlZo L-frU -5P)Ot(i:3 0Hz)fi^T*t,^{i:^ 50 
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&<&So 4 0HzT(i(J(^P>Ot^i:*<^S 0 

c <D^<fc s , &&<*itoomt&*.mmt 7 o h z j-x 

±, »$L<tt8 0HzfcU:£1-Sc£3Wt?£Lv\, 9 

0Hzw±fc-rnif^£W5. ±R©Hifi»tta^< 

iM/O^BKOffllMfcfifcStl*. 6 0 H z <D 3 

^© 1 8 o h z oflsao 3b^s*±©Hin?fe5 n 

T S C &5 Wi VGA l/*WPtt*WSU:© 4 <gjl£>li 
tfiiK&So »tL<(47 5Hz«2«©l 50Hz£( 
fcf, 6 0Hz<D2fg©l 2 OH ztTFt-f^tT&So 

*fc scHiao8«tt»&attoBiiJiSfto 2 

£?S:LV\, 6 OH z x 2= 1 2 OH z, £&V^ 

(i75HzX2 = l 5 0Hzi:i5:l)i^!!)^T$5 

[0 0 8 0] (iio) (i, *mi(0&7r&W<omW)® 

$&<Dmwmx*$>?>o m^^v2 ucav-xm^mc 

1 tffM&SnTV*. t©H7^ 10 1, lOZttK 
^^/^n^ha-v 1 0 3tc«j;0$fJffl$nSo o3:9, 
CCK^nvhD-^ 1 0 3{c<fc»)g5v^/l/2 1 

[0 0 8 1] /Vy*9-f h 1 6<D^c5Jt>Wte. 

tlfeLEDTWl 2fiLEDF^^l 0 4 
tlTl/^So LED F9-f 1 0 4 Ji/W * 7-< h3» 
D— 5 l 0 5\z&*)'$m-£irLZ>o LfctfoT, 
-Yhnyhn— vi 0 StCfctJ/W^'Th l 6©j£*T 

[0 0 8 2] M-y^^hn^hn-? 1 0 5 fc 
MnyhD-v 1 0 3 {iBfc{g!{B*f$agiH!Sg 1 0 6£<fct) 

ttmmtimmitztiZc 

[0 0 8 3] W±<Dcfc9tc|wiffi{t-rsci:{c<fct), 
^^;P2 l©iii^l 0 7lc(i:i)li4C^cD^V^ 

±^LTfi>JtH%a^-r5o #±ao«^tc43V»TlWiS 

[oo8 4] »±n*a^"r*«^» fct^.«. 
ffiffl-rsn^ti, /^y^v^r hn>hn-7 1 o 5*m 

WLXmkWm*;*- Ktc-TSo 
[0 0 8 5] C©»±H«^*-Kfcti, (09) X®. 

^Lis^ck o t>m< -rso t < izwz®z.mm<D 1 . 
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5ffifW±l 2MTKt«. S5fc#3:b<tt2fgfiU: 
eteJ-XTK-f&o (0 8) T^LfcftHg^ 

«POjiSff»8 2 fc|MtfT88 1 fc^f<J-&til^— tC-T^o 

So fcJSU LED©jSOTJWW*»tS#*fc. LED 

a _4f ^ - y ^£ fc t*a— 9 s U 7 A£S#T*5 < c £ 

FteW'J»*fcl^©3Wfi^b*fee*»i;i68«eLT43 

T*f SJ^Jc^/jgbT^T&.fc^o cn^fiS^M 
fc ftjg f 3 v << V o zi ^ e a - * <D V 7 h 7 x 7 tc <fc D 

[0 0 8 6] fcfc'U LE D(D&ttmW£. 
2 i*#*»ASHJH4:»ra»l*i:TtJ:v>. fcf£U 
*©BHi£jj*><*/l' 2 l%*£fr*.3Jf$t;:*frbT, 
■ y ^H6 ©jSffJBJB* 2 fgJ-X±»cf S„ Lfr U 
6fe&±iCt% tLE DcDPgfST^fl4'ri.©T*W$ 20 
L<fc^o 

[0087] js*rniB*a< -rntf, 

n«S^K«jH^*A^*-rSo bfrU ft±!i<£>S 

J V 1 6©jSaEJB)«*Wafc"i"ntf 7 U y *©fg±«« 
3l£n&<fcSo 

[0088] (09) <0<fc?&»H*^E— F£\ ftfc 30 
BMBL.fe»±lS3^*-Ftta--1f^y^l 0 8 (0 
1 0#SB) fcJ:0«5SIAT*SJ:5K:«J«L.T*<C 

f-i o s^w^p^;/^-* (0^-f) 

LT^So 40 

[0089] ~&*iiB&±&mmz&M bfcl^ 

Mffi»ifc*ffiTS*3*3fcK£bT:&^T«> 
J;v\ iBiBWfi*ffiT***ttt, (0 8) te^-T^T 

a58 2©Ea%^<t-n{f cntifsftist^i 1 
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[0090] (01) ollSSflJttllftS l 4 opjHIfcfS 

jSEiBS , r*t.oT{ia<s (01 2) t^-r«fc -5 fc© 

ftffil 40MHfc»3Wf 1 l^ESbTfeiV^o C<D 
^Hi (0 1 2 ) <D 1 1 a i: 1 Id ^<DM^<D<J: 5 fc> 2 
l 4 cDEftElcfgftfii? l l ^iEfi-T 3 J: 

[009 1] (012) <D®f&Vli., IBW? 1 1 *TO 
StttfenT^&^aSft^l 4 0SWMHCttA/'4S 

(A/4 7-fJWO 1 2 lWOOl^ftT^o * 
fc, A/4S1 2 lCQgffiK(iE*Hi5 1 btfJ&l£i>L 
<&SBg£ttTl^3o Cl<DA/4COAi:{i%^ : ?l 1 
*^4"TS±*5 (nm) b < tiS^Mriftfi (n 
m) T'^So tctXli, A = 5 50nmf$5 o bfctf 

0 T A / 4 £ (i A (D 1 / 4 cOfefflMSr^Tf 5 7 -Y 

[0 0 9 2] A/4«l 2 HC AW bfc^«SW)^5 1 

b-eEWsn, sa*A/4«i 2 i&&{UttLT*3ttK 

1 C©IBA»«Ott*B«9 0* (DE 

g. ) iHie-rso pmmtsmM^ smyeit 

(4gjgb*i/>ii^^E^-rs^e.T*fe5o 
[0093] *«i«©Kwaffl©WiBKfl»to?nsoat^ 

/<*;l/4ffl^**£ti» P{i7 l dtb<{iS<S)t<D-730 
ODttoftSffiffl-rSo (0 12) ©.t^^^Isie^ 

•&SA/4S1 2 l^Em-rsctictDs asf^*^ 

2 l %m®tZMKl$.ft£>P\'£itf£<*Z>° Ltc&v 

[009 4] *>*>?>u mzmm%t>\ (042) 
(04 5) fc^ < r«fc5*^e-A^7'u«y^ am 

PBS tPf^O 432^ fgjiaR? 1 1 ©^tB*f®{;:gB 
MbTtxfc^o 4(c(iP<i7 1 £t»b<CiS<i^<D 
-*Offl3ttlS»0**A« b, $P»^A/4«121CD 

Pli^tsM^fc©^ti^fc«fcO> ^Jffl^*^± 

b, jB«aswa»fc**o 

[0 0 9 5] $/c, (06 2) ©ck^tc^-rntf^j 

ffi»*tt*«fcl*LM"*. P B S 4 3 2 «SI^« 1 4 

§ 0 P B S 4 3 2©-afcttfBfc*? 1 1 i: bT<DSfe 
L E D*^0^tt5)tlTV^o PBS 4 3 2«, 

)^ffi*fffi 6 2 1 JJWE J4EAMI 1 5 tfJgiSt b < (iffig 

[0 0 9 6] fgftiPt^i:bT<D6feL ED (light emit 
ting diode) 1 1 fciBffiib^ («) A ? Ga N&flffeL E 

• ^f-^<y h) ^©^i*^flJbfcfe0^igTObTl/^ 
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s. tarn. (ft) t\ z n s emzm 

KttfcafeLED«:l»«L.TV*. 

TSfeL EDDIES"*" ««.©?«&<» rct*.l£7<(- 

E D£ 1 "3"*3*fettlWfcfflV^tltf * 
fc, R, G. B©L ED«MM&*VHiJtWWEBU 
C©30©L E D^r^^^^S^^^^^ 7 '*' 
F y ^ ;l/Kj&*T2 t» «fc v\ d © 

tffc<**o (05 9) twTN-r<fe?*(Hl?57-Y;l' 

^r*ffl^T«,*9-«^**ST?t*« ^*© 

*tU£<fci/\> 

[0 0 9 7] 3H8^#1 8 

x/-/MSIl. 79 WW*. x#*5/«WB. 5"Ja> 
85ttLED 1 l§?tff6£lT3)te*cfc9<fc<W)fl£l 4 20 

It 1 . 3 8 «± 1 • 5 5 fitT©S9i tffi-Cfcfttf 8 £ A/ 
£©&©%fflV3 £ 

[0 0 9 8] SfeLEDl nctifetfP.A^L^'T 

S"JO[>^Pi:«T i &5V^±, SHtT i ©ttt&**8fi!n>"$* 
Set, fcSWi, )«S^«l 8 5©JB3r**SftS* 

g (a&swijsi*) * 30 

[0099] (06 2) fC^-ri^tC, 1* % 
SttMStlfcttl 8 1 attPBS 4 3 2©3tt£«B4 3 
41?Pffl«*fcttSfi^K»*nS (BttJttl 8 1 
b) c 8 1 bttiWttfil 4fcA*fr5 0 

Jtt»«B4 3 4*3iiit^l 8 1 cttA/4«l 2 1 

zKiMhtdmMms i c-eE»*nt\ <nftg&# 

ftfcnSo LfctfoT, 5MH5 1 c-PKWU^IS 
1 dttft&fUH 3 4T'£*ff £ 0 ^««4 3 4TS 
»Ufc«tt, A/4 SI 2 1 bfe«fctfS«il5 1 dT'S 40 
tfffl#S»Stt*. *"©£©> K&fftl 8 1 eteftftm 

m* 3 Azw&hxmmLKXM?** zomyti s 

1 e(4Jt»«84 3 4*j8»T*o Sfc, A/ 4 16 12 

T, tt#»H4 3 4 T*K*f L-fcft 18 1b fcflfttf&tf 

[0 10 0] Sfc, (06 3) OJ^fclftSffttf, $ 

^I81a tt, -7?©ffl^#tt#$Ht«l 4 3 4 T'S 
JfSft (KWJfcl 8 1 b) , VftCl 4KAIfr£o - 50 
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7fefrgtli4 3 4*ffliabfc3tl 8 1 c(i5^-4 3 
5T'R*f^n, A/2*4 3 6-TNWIS»Sn* 0U 
8 1 e) o lft#9T, 3ttl 8 1 efc 1 8 1 bfcttfflft 

[0 1 0 l]«± (06 2) (H6 3-)©*iat (01 

[0 1 0 2] 4*5, (0 6 3) «©*J**Wfc*^ 
«fti£ 1 4 flO»fe»l&tt*3oT^*fclk (0 1 
2) JC*5^TA/4«1 2 l*fcD©*VTEa*lt5 1 

[0103] &Lt<onmwimyffi. i 4P<g£E^3K*f 
« (x«> aatsi 5) *wr*«ia-e*-3fe^ cn 
tcis^f s (01 3) K^*r«fe^K— ft© 

[0104] (013) ICiS^T, g%& 1 4 CDj»C 
LED7W 1 2*raH£fcti«JS£ttTV*o LED 
7W 1 2«LEDm?^3i^fC^^tlTV^o C 
©LE Dflt^ti LED K5>T^fc* 9£ffffi«*fi£SS 

^ii-rso c©«^T-t, (09) <o«^£ffi**8rc 

««. fefcU (013) T*ti5««l 5*^V>fc», 
H 9 LTt L E D^? 1 2ififS««WS<, **9S3W«< 

c«Dg»Hfc^iS'rsfe«>, (04) {c^-r^ffiic 

H-y H4 i%»j*SfcttEBU (0 5) ICTm-TJc^tc 
#3t«l 4©<P*»kJaia»fcTttK«lH5 1 fcL<tt 

[0 10 5] (013) (C^3V>T, L E D 1 1 * 

v-r h i eoWKStt**!!'?**- CH'i 3) 

T'lttB^ Lit * 5 K* L E D 1 1 C ©^S 

(09) KStTSaftaWBffttf. *3WR1 4<OjS*T© 

fc, LED7^ 1. 2«efeKHSE , r*t>0"etia<» 
R, G, BOLED*%SK7W«K:»J«*tlfet)© 
Tt>*^. ttR©H-fe©LEDtf«fcLTaE 
(C^fi!c$nfct>©T-feJ:V^o *©flfe. Sfe©LEDtC 
R, G, B©*5-7f';l/^7!)M#P*nrc , £>OT*t><fc 
V\ ft*. LED 1 U LED7U-C 1 2«> ffitfl 

[0 10 6] W±©HS6fflJT«:afeL ED I 1 ^rffl^T 

«3^ki 4*snw*£Lfc* t , cn(ci5i^-rst©T* 
(014) K^-j:5»c#tt©«)mt«ffl'r 
*cfc*T?*«. zvmmtm? (ft) ©n/j^jt^y 

-9* (ft) ©;W->y-X©iiBte7X/ 

jgara? (ft) o«*»ifi*F**vs4, «t«i 

(ft) ©**>*«*5»ISlff 1 1 fcLTfflV^Tt* 



• » 
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(SB) iLTtj;^ 

[0 10 7] (HI 4 (a) ) tt«3tt«l 4 l*2*ffl 
^fc«l««Tf**. **** 1 4 l a i: l 4 l b £ti£5 
(0 14 (b) ) tt«3WS 1 4 1 £4* 

Iil41a^l41b->141c-»141d^l41a 
-*fclE*^fl"tti:S« SftMla, 14 1 b©mi> 
14 1c, 1 4 1 d fc©ffl?«5ICj6<rStf«. 10 
Ojfiff*kfc LT 1 4 1 ail 4 1 cOfflt 14 1b 
fcl 4 1 diOffl^Sfc^IS^TtxtO^ Et±©* 

aa'(Hi) oe) (012) (01 3) (ommmm 

[0 10 8] ^©IOIWtt*#K l 4 ©JSfcfgtt^P 
l l^EBSfctt^ja^fe**'**- (01 5) CM 

4*5, (01 5 (b) ) H (01 5 (a) ) ©a 
a' »T*©«rffiBrc?**o 

[0 10 9] W±©*3K: (01 4 (a) ) ©*J*T*t> 20 

(as) ©jftff*mi**0rc**o ^ U (0 i 4 

(a) ) Ji 2 (01 4 (b) ) (±4#§iJT* 

at>j«*r35F»**ai'e**- (014) T-igftts 

[0 110] Sfc* «W« 1 4 1 fcffl^T (0 1 ) 
^£?&^S73i£©^^' 1 ' ^ 1 6*^1" Sfcftfc 
ti (0 1 4) <D^t<M^tH£^\ 

10 111] a*** 1 4 1 tt»m*fcs * d fcua 
ss^HSL^-rv^s^**. Dtii 4 lciss 

SHSfSCtfcJ:^ 'WW-fH 6©WS*i6 

fc, »3tt«©-a««a^^ , '2 1 ©BMfcrtSfcfctHt: 
TW*S©5fiSI*otJ«ctt,T?**o fc£*{f, (0 

1) tc&i^T, mytfci 4 c, 14 d©&gtc^^-rs 

«^/<*;l/2 l (0*W) ©H*tffli*^*^ 
| 14c , i 4d*fl&©*#*J:9*> , fl«<*"*o c© 
CfcttLEDl ilcev>Ttra*fe:#LED©f»t*» 40 

[0 1 12] 1 4 ©SBKfi L E D 1 1 ^rSA-T 

*jW«J*SftT^*. L E D 1 1 { * (016) K^f 
?S:©-*K:*<SSnfc3SE l 6 ifc«fe»)«S* 

Z a L E D 1 1 ©C?»£ 1 5 3 1 4 © 

1 5 2 

KJftT^i. 1 5 214A IfeS^ttAg 

■«ft**tu **R1 4©ME©KI«fcl/Cfc**"r 

s 0 ^-©fc46, s*#* 1 4 ©ss©^®t^o, isa-r 50 



t $tfs8:^«fc9fcJBjSS*Vt^*o LED1HC&C© 
15 2a GEffi) ,152b (&&) K * 
9«JfeW«&£tlSo 5 2%*£< 

©aiBttaflsfciRitrsfcft* s?®s 1 o* &£©*§*§ 

[0 1 1 3] &*5> tfr^-^1 5 2«i8W#» (I 
TOSS) *»J*l/Ct>*V\i £©*£« (01 5 
(b) ) fcjjVTJ: 3 l 4 ©WBKRSf M 

[0 114] 1 tt^ttfRM 15 1 ((0 1 

3) #88) ZftLXmmil A^WkWtZo Z-V>% 
mm 1 5 1 *)W&t& 1 1 ©fiA5#4 < % a, 

^-fcsawfcfTSc 443, (06 i) xm 

[0 1 15] fgft^ftt^^fcfcfcS^ttlfcft^-f 

yeTfcfcjStfXS**. ^*t> (01 5) ©A©fBB©?S 
WMF? 1 1 a tfj£*rr* i> *K B ©KB©^*? 1 

<„ £©<!:? thick*) (09) ©*z5*tt 

[0 1 16] ttftttl 4 ©3ttB»BliKtttt«S/— H 2 2 

i©ifi«tiWS«W<*«©^ (01 7 ) 
fC^t£mgP3 (03 1) ©*frfcBI«l"T? 

- h 2 2±.lcBf8.?Z> 0 i/- h 2 2 g*tC^S£iSc{¥ffl% 
• fcfc-rctxfc^o *fc7 l dS£Si^-h2 2±»C«6K3t* 
&S($-&?>/ci6©) 1 6ragi5 3 l*»«LTt>J:V\ 
[01 17] 3/- h 2 2 ©fttMfiBKttr/y XA^>- b 

«*v>. **3> (02) iR*K*3te«i 4imm7v 

[0 118] MB^Sfil 6*»&©3tt©«lflltt : fe*< 
«^/<*;I/©a^**»fift«***ttt (0 1 

8) {C^-Tct^tC, V-f^nl^yXr^ (nM^uIx 

[0 119] ^^ni/yX7W l 8 3&fflWift-&B 

18 6) imil&tiXVZ. v^^nUyXl 8 6liB 

P-fl 8 3©gffi{i 5 P®^i:45o *An> 
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[0 12 0] &*5, W^al/>X7W l 8 3©«ffi 
fete, gW«**v^4iiettill 8 Uffi&ttiXV*. 

c <amm i8 4»^o i^x 1 8 6 ©**±«j£ 
®»*f t-r*fcWT© (»7) o*ft*»Ji*"e-nfcf 

[0 12 1] 

[»7] (2 • f) /3£f iS (4 • f) /3 
Zt>lcmb<&. WTO (188) ©£ft£?iBJ£2-e 

[0 12 2] 

[»8] (3 • f) /4£f < (5 • f) /4 
(0 19 (a) ) B^^np^XTW 1 8 3£SBi 
frfiJifclWWe*^ (01 9 (b) ) ti*®*>6* 
fc#§j£0T*&3o »#§ll 8 4(«3l£gl 6© 

g®tC^LTt«feV>o 20 
[0 12 3] ^i'D^Xl 8 6ta75^;l'2 1 ?3 

{mwz£MM*vm-?%rcib, e-xi 8 2 c cbi 

8) #180 t*V^7T^HW)^- 9-*««LT 

*5<c 

[0124] uhcD&vKmmzctte&Qwmm. 

1 6fr&©fti 8 lttv^nuvXi 8 6^oftffl{;: 
«fc D!HBfati©#fc , *'*£ 3o 

[0 12 5] ft*, vYi'OUyXTW 1 8 3tt (0 

2 0) Km&mfV-WHWX (frSBfcS! 
Ix^X) fcLTt>«fcVo CO#^ttv ttftHl 8 4&T. 30 

[0 12 6] Sfe, (B2 1) fc^t.fcSfcv^nU 
yX7l~f 1 8 3©*ffi£S*JW**^tt* 

[0 12 7] fc£U ^^nU^Xl 8 6(Dmi&\£y 

T©Hfc*WB***5E^*SCfc 40 

[0 12 8] tTWcov-'Tfi^^^Oiii^fc^^ 
£P< , ^^nl/^Xl 8 6<DB&o)¥v?-*:Prt 
?%>ts 2,^7 UWv? Pit (1&9) T'&£fc> 

[0129] 

[&9] l/P = n/P-~ 1/Pr 
*^7U£y (ftlO)©fc* 

[0 13 0] 

[&1 0] Pr/P« = 2/ (2 n+ 1) 50 
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n VMS 45*7 W)fflBBW4 < Lfctf o 

t> (Si o) zmrzt&iKPr/PiZ&tbztz 

l\ (»10) 1f#«>6tlfc (ttSbfe) ffl©8 o%w 
±1 2 0%©IEHT*fttf2&ffl±+#"C&S. n 

[0 l 3 l] ft*, *7Ufl!»Bflfe*S5Kfl9«"*fc:tt 
T^^nl/yX7U-< 1 8 3£S*/*;M/2 1 Iffltctfta. 
ftj|g©fi^Jfi*^- h 2 2 *EH*-S «fcV\, W±©>* 

[0 13 2] (0 2 2) «*«WOa^«iI©WWOfe 
*6©»r®0T*£?>o h 1 6fcLT*ft® 1 4 

ti < ^tf^tcinx^ n, let*? i i tbwtm.^ y 
x 1 4 1 frbomitmwk 1 4 ©«*"?&»«:£»•* 

§„ 18 3& (018) T'IiLfeJ:?^^Dl/^ 
X7 W 1 8 3T*&5 0 v^^DUyX7W 183© 
ftffl»iBfctt*7U*ffi»rsfcft, fc*W4T-f*n 

b^xi 8 6c**a»!W4»s»#©«4*fi*'r * 

fci&OftttftS'- h 2 2#IBB2nTV^o 

2 i«M*©fc©*flii# % <6{:i:tf"e**. (0 9) T-itt 

ELfc^fciffls^fc&aFfc-rsB^ ocb*— f 

»*-F. ECBt-K. TNiMrt-F. STNlg 
*-F£fflV5£<fci'\> 

[0 13 3] J-XT *«W©«^<*^W3«fctf. #51$ 

5o (02 3) tt#«IJIJ©®j^*;l'*.fctf£3*8E«© 
l80Ji0T*&&o 

[0 13 4] *f|p]S«2 3 5tcttttfttt&2 3 4 #J&* 
Sftt^5o &*5, ^(R]SS2 3 4{iB3iSf^m^Ba 
fgLfc, IPS (In Plane Switching) ^-KcO^i'&li 
£.g#&</->©T*J£fi5cL& < Tfe<fc>\> 

[0 13 5] -TEN 7WII2 3 1 tCli*^ y 

(0^-a-f) tLX(owmh^>^^mmt.Lx 
©ia^«@2 3 2, ms%M2 3 3m&&j£-£nx^% 0 

[0 13 6] WlR]Sffi2 3 5t7WSi2 3 1 P^tCjg 
b b b1%»^^^o m&mz 3 6fctT> TNIS, S 
TN^, SilSIWSJI. S3§flBI««*. 
A. OCBSI, x*>?7-'(vi>WL&, ni/Xf'Jy* 

P D«i&*ffll^« £ LV^o 
[0 13 7] P DifcliWSfc LTIi*vf>f y 

«^©«f* t # A,fcig£tlT'& T J: 1/ \> 

[oi3 8] a*, ^tcsfi^fc«fi»fi©9-fe, mnyt 



I > 



(14) 
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[0 13 9] tHB**»i:tTttaifift#U' ! ?-*«H3Eb 

[0 1 4 0] Sfc tfflE*«»H*« SftWPnotf 
1. 4 9*^1. 5 4 <9t>Q£fflV">3C L 
<] *3WBtff*no*«l. 50fr6l. 53© 

0 2 0W±0. 30WT©t»©*fflV>*Cfc« l »*L 
V\ no, Antf*£<£3£iif#S. H»ffiWB<* 
5° no] An« t /J^»ttitf»«k'B3tttt»J:<** 

[0 14 1] &L±.(DZ ttS£l?m4<D&%frC>. PD$ 

b b b cd$ b b b wo^tf** ^ nftmmm n« *m . 

5 0fr?>l. 5 3. *^ AntfO. 2 0O±0. 3 0 

[0 14 2] c<9«fc5&iib#^fi!^ v -£ L "n^ 
;U7? U U- K **^>^^U K7* U U- 

,j^o-;l/7o/<yhU7*y U-K ^x'JX 
[0 1 4 3] ^Ud"7-tL<(i7^Uv-i:LT 

[0 14 4] M^SaWfcff ?SCf 

j _ 7x -;i/7'o^y- 1 0</W±S!i 
r^a7117 3j)> 1- (4-YV7W;l/7 
X -;V) -2-tFD^>-2-^Wn^y-i- 
(*;l/*tt£i r^n+^7 1 1 1 6J ) , 1-tfK 

Si r-<M+a7 18 4J ) > ^ys?;l/Xf-;Hr#— >P 

(^tf^-ttS! ^M+a7 6 5 1 J ) ftfi'f 

[o 1 4 5] **s> mmummtLmommmn, 



10 



20 



30 



40 



50 
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ffn.tlt&o LfttfoT, ?UftJi2.3 6©fflSf*n.4: 
«HB0JB8T*np fc-SfcU MM 2 3 6«)ftgjHfl£ 
fc&*o Jgffi*n,i:n.fc©MIltf;fc*^fc«ftJi2 3 

6tc«ji^Enj!ipbTfe^tcM B B B B2 3 6t>mwwmt 
wmmtfcytz* jBSf*n,i:n.i:oja»r 

JftgttO. lttrttf»SL<, S&fcttO. 05 fitrttf 

[0 14 6] P DUI2 3 6^<Om^n<OWi^itC 
«n?ttSB£LT^4V^ HKHOM 0S»%~9 5fi 
, »*L<li60fi»%~90Sa%g 
&tf«fci/\ 4 oS«%JXTT'£3£$ll»Dltf , >& 

tfg B B B^±T 2*K«#*r f «* 

err*. 

[0 14 7] PD«ft07kJ*Rttft (HaW) <D¥^ 
tt^ggfctt* #yv-*yh7-* (H*4Tf) 
^7LS», 0. 5/imtt±3. 0 /tmWTtc-T^^i:*' 5 
Sf*LV\ tpT*t>. 0. 8jimfiU:l.. 6pmttTtfB 

(fci:*tf, Bft) 0«^«^S<, 
IX, R3tt) 7KriS«®B B B<D¥^S[^ 

[0 14 8] *»WO^«50^«Ki3*t*K^J^M»« 
H (PD^i) fg B B B ^7j<fB«^^nl, =fA. 

tft^, ^©x^>->*wc^B B B ^«^nfc«> 

OfF^Ka-rSo 0 8 1 2 6^^, 

&M¥6-2 02085^^8, #P^¥6-3 4 7 8 1 
8^&$& ^M¥6 - 2 5 0 6 0 0, #F»fl¥ 5-284 
5 4 2, 1fHa¥8- 1 7 9 3 2 OlC^^tlTV^ixfe^ 

4 - 5 4 3 9 0W£®<D*. 5 icm&tttX V V-SPi: 

^•f^t^ «f4^¥3-5 2 8 4 3^4^80* 3 tc*ft 
i«»^*7*-l:^«0'RSaM*fc»A«nTV>*fc© (N 

CAP) t>StSo Se.JC(±. ^ B s B ^fc(i«fli^^{C-fe 

#IM¥6-3 4 7 7 6 5*4*«t>«*o cne»fePD^ 
fii:"f-K. ^ B B B ^%Kin]^^ fS B B B *t;:1Sflife 
?l?^-g-W^-&^t>©t>PD?KBB"r*$.S 0 ^flgl 



(15) 

27 

[0 14 9] ^t), PD«BfcttffSflWffifcBi8# 

3^*fcLTiba.-jia'Wtt*«*»*r*^ auk 
em settle*, l < ttajssrtt«**fl:«** t 

[0 15 0] PDMiSKiav^T, #HXK:tittaWo¥ 

asas^ (two *»*f*ci:ffa*u\ H££Si io 

OS o „ ja^M^t-flff^aiAn-rs t , $ i 
gcDtB^s-f, mm^mtaf), xKMwmff- 

So 

[0 15 1] MiW«±€> 3 FiSe : ?g*£*Sa:5tf* 

[0 15 2] V***JB^T/^;Mc**WftHirt"* 

gt4A#<&9> ^£/h£<&S° *ttKWKOS2: 
ft©ig§{ct4*BM#«!>> Stf/h*"rrrfe*#^ffT 
tta#ttliffiTt5c pf^T'«f«Sfl0. 5/i 
mU(±2. OmhiWTOIBH* 1 *^ S L< ** 

0. 7/im«±l. SiimKTOWlWS. 

[0153] B*©au»crtafe*v''a:/^;i/©»»cri: 30 

©Wfi^Stt**^* 10 - 1~0. 3ftmS&£<fc5 

At<g&s©"^ nsiW(^46§o 

[0 15 4] PD*SJiO«ia»J*fcbTtt. 2 ft©* 

ic J: 9 ^ B B B ^i:afll^*ffl^-r 

[0 1 5 5] IS«©±fcS£»»*n-./b**- 
£ & L < 147. £ yi—X*mftLtc&, m<D-l5<DMWlX* 
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[0 15 6] *©fl!L *58W©*liaa^<*^O^SEM 

ia i mm>ymmm\m%.i£in.z> *>©t*i4& < , p d 

fflM T N ffiSJIS § v»«43i«IWMMI * H<0«»O 

[0 15 7] &*5, #B;iffl»TH4$ B B B Jl2 3 614PD® 

j;oT&fr&e>1*L&£ft^lS£1-3t>©T*{4E:<, T 
N?£ B B B )f fcSWiy* h** hf&flJf , bU\Zy 

•y^$ B B B lT-&oT*><kV> 0 

[0 15 8] ft&«2 3 6©HJP(43 /xmJ-X± 1 2 /im 
JStT©(5H«W* L < , S BKtt 5 /i mJJLh 10)imtt 

[0 15 9] J&HJ12 3 6<Dmm%mtLXte, JIfe© 
tf^Xtf-XSfc&llfe©^^^;^ &L< 

V>^ 0 Hfe©^vXe-X$fc(4Mfe©^7X7 
7^-14, #Wcft»iRtttf*<, fSS©fcft 
Male 2 3 6 fc«FWr < T-T^OT-^S L 

[0160] mmnm 232 236 m&ztffo 

ikJS 2 3 6 fcttfiflWI 2 3 4 MictitiHUl 2 5 6 ^rjgfilc 

Tscfcttware&s ((025) #bs) o ietnii2 5 

6 t bTttTN*ffia^^WSKffl^6n**U-l'5 
K^OSlftli, ^UtT--;l/T;I/3-;l/ (P VA) ^(D 
SiO.> SiNx, TatO»<SO*«aM4l3biH« 

[0 16 1] tfiM«2 5 6»JSftJi2 3 6i:«S2 3 2 

[0162] £fc iea«i*«iaf nar, ^ B B H «2 3 6 

(4^iP]*«i2 3 4, HiH*ffi2 3 2±{cW«»B«^» 

■pTv>Ttiffeii)i2 5 6x*im??>rctbi:%z.t>nz 0 
«a©sft«»# u >r 5 k * d t> p v a 



4 * 
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[Oi 6 3] cn«*U^5K«fc0t>PVAO^Atl 

mx*&z>* pvAo*tti«**93WiiT"r««ftfc» 

So 

[0 16 4]^> WWfcTrtfelMWf^rt-r*!^ *® 
HJS140. 0 2/im«±0. 1 /im©SEB;&W£L<, 
SSlcttO. 0 3/xmJ-X±0. 0 8 /i mWTAWSE t 

[0 16511S2 3 5, 23 lfcl/CttV-^f? 

CfctfT-tS. £fc#yx*f : ;l/7*;W». PVA7-T 
jbAS©*^*^**^* o$ 

[0 16 6] *9-7-/^2 3 7ttHf^>'. 7* U 
jj^nSo *©fl!i^#r*©K«**M^Sffl8r*©K 
^^- 7 ^;I/^T^/SUTt«fe^ 7-7 -f 

[0 16 7] *jR/<*d"2 1 
B5ltH2 3 9 (A I R3-h) tfftSftS. A1R3- 

H43il©*$&3W4 2;i*§$tf&3o *43, 3g© 
Jf^tilS^^©^^^©^^^^^ 
ffl^5»*U Ctl*'*Jl'*'=»—l' 2e©^-&«^ 

[0 l 6 8] v;l/^3-h©*£«iWfc:r;l/5-*2» 
(A1.0») ***W«Wnd-A/4, 

A (ZrOa) £nd, = A/2, 7y<fcv?*i"7A 
(MgFO £n d. = A/4*SPLT^JiJif 5„ il^ 

A i: LT 5 2 0 nrnfeKti^iW^^^^ 

«f£2n*o v3-h©«^«-«ft'>U3> (s i 

0) «#*flMWndi = A/4fc7vftv^*5'"5'A 
(MgF ! )%nd, = A/4, & L < l&titit'f >y h U 7 
A (Y 2 0 3 ) £7 (MgFO *nd, 
= X/4mLXBf£?%o S i OfcJtffiflJfcWKff* 

<fc^ c »R©££ttft»6t>YtO»©##S!£LT 
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[0 16 9] HUM 2 3 2£ I TOfOg^W 
$-T£o ftfcs SBR«i2 3 2*R»S!4: , r*fc*fctt 

&mmm^%%fcMn®zmmz7)is.-'7i> (a 

1) TfeSVHiSS (Ag) "IzmmSo tits 7°D-b7 

$tSo Ewi!©«^ttii**tt2 3 2tt, mm 

T0&S«likL<}4, ^«i*^S^©TStc^SSS 
[0 17 0] *W®<DWiirt*fr<Dm%Wfc2 3 2&C&4 

5o t NMM^^i^fcfcttflWMafl^fi* 4 * o . 

[0 17 1] m&cOfi&tLXlts 
$f 3„ il©ia$fc«iI!i*fcB*«S2 3 2 I T 

U *-©±KiS*tti2 3 2&H%Jgfi!c-f3° W±©cfc 

*fct4flffl5©as^aua*«Ei:4»). ntbztMcmt 

[0 1 7 2] Sfc, BJMUf 2 3 2tfjg3£§y©*§fre& 

30 ott, i ToisifetMu aisiistsiii 

*o c©®S?A»3tttf@*rU S*53>h 
[0 17 3] X^-y^^y^iSUhv^^T.^ (T 

ft) ©(a, wM^tf—F (t f d) s vytnt** 

— K, MIM*©2«B*K MWU*+»^ 
■■MUX*, M0Shv>'77s^, FET^T'&^Tfc 

y--, ^-v-73f tft£ftLfc77Xv£ <fc •? ffiJMt^ 
40 l»r£mffi£»f 577XV7 Kl/y^O'i^i* 
(PALO ©<fc-5*t>©^3<fe^*^^^^ **. 

[0 17 4] *fc> ±fcLT*5Bfi©3b5><**2 1 14 
F'7-f^[HlSSi:i®^©7N'i'>yf-> / ^? ; &PI^F^^t 

fct©T*$.5©T\ <ffia#u i/vuy%mx*tej§.htz*> 
©flu, lats^ >j 3 >SE«ia&s u 3 v7x/^ 
E(Dmm^m^xm^.Lfci><oi>^m<Dmmmm.m 

50 ih&wmwmx&Zo 
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[0 17 5] y-*flW*2 3 3*3&V>f-hm^m 

& m? B m 2 3 6 <Dtmnm& o tffiUBWMi 2 3 8 
mitt* 2 3 sk& oh**«2 3 2tv-xmnm2 

(s i n«) , mit^v^y (s 1 00 , #u^3F, 
#ufc^-*r;u3-* (pva) , -fcwx 

[0 17 6] fflffli«fl*2 3 8Ktt*-#>«<Wtt*W 10 

[0 17 7] (0 2 3) t4*^/<*^2 1 ©ISSitfaiB 
. y ^Hig2 3 2©^#£ , >'^f*l#l#^*?*>> 

BT*&5*\ mmV'TZtf 10 0/1 mttTt'W^i^ 
[0178] (02 3) ©IWWTItfBfcM 1 8 4 tt« 

[0 17 9] 38%Kl 8 4©P,BPg|3l 8 7fcfi, 
7^;b^2 3 7*^^tiT^5o UMBfcSafc-rSfc 
^^5-7^;l/^r 2 3 7 R%*feiU *5-:7-r;l>* 
2 3 7 GSSfefc U #9-7^* 2 3 7 B*iffe£ 

■$-*« *7-7-f;^2 3 utmnw^mrnxm 

[0 1 8 0] C©*9KHP«1 8 7C*5-7*>I/* 30 

/P*2 3 7R*ffl»rStttt*fc#£&&, v^faU 
yXl 8 6T*«)t«n, TfJ3ttOM6i:ftoTB* 
mM2 3 2 a*mfflir2>o -73, *7-7-f/W2 3 7 

*#SftTHJR««2 3 2 b*!Hi|liU #9-7^1/* 

2 3 7 B*3iiflbfe*«*ft*^*f , iS^tt@2 3 2 

[0 18 1] JJLb© * 5 K*J*1"tltf, *tjn/J^.;1/2 1 

[0 18 2] (02 3) ©S&«0!ttHi*9-7-r;l'*2 

3 7ttBflP»l 8 7fcL<fi\ 

fcjft ctucHjg** &©?»*<* v^PUyXi 

8 6i*«*5-7-f^2 3 7 R. 2 3 7G, 23 7 
BT»rttTfcJ:H. v^nl/>Xl8 6 

{c v-f * o l^yX l 8 6 b £8*fefc#fek L < f*3i 

^©^aas^J^ic-r*. *fc, v-r^nL/^ 50 



«PP2 0 0 l -9 2 3 7 0 
32 

X l 8 6 c *»feK»fet> < Lt4*fe3t©**»a«"* 
S^KtS. ii©«}:3ic«^-rsci:{c < fc0> 9c<DM 

mhn^^'^^2 flat* 9— 7 

[0 18 3] ft*, (0 2 3) ©gSfiBMTti*5— 7W 
;l/*2 3 7tt, 8. HOfWtOHJBftfctfc^ C 

fucRsrr **>©■?«**<* ->7y, -fxn-, v-tf^ 

dfiQ:i;©HJKfi1?fc«fcv\> 3-^©feKK^-T5*> 
©T'li&<> *fcff©2fe-p&<fc<, S6fc:ti\ /V?* 

[0 18 4] SfcMPWl 8 7**Vti J t©ifi«fct< 
ii % /^WH 6©3ttil»ffiilc@»fJft***V^»ia 
SrfffflJCfeO^ 6^Ii*fT5lHl#f« ; f«S*EK«.b<tt 

rt9-7*;l'*©lMi**r*'*fc**S£fc 

[0 1 8 5] fcfc, *WH««at«C*V'»TV^i'Dl/ 
7X1 8 6«v-Y^npyX7W l 8 3©frSfc<D^ 
^Lfe^©<k9fc0^L/TV5*% £fttc|®^"3 
7W18 3©M®^Jgfi!cLTfecfcV\ 
^i'Dl/^Xl 8 6lia5f^^2 l©SSfe 
5WiAS5fc, gft&l 4©*ffife*V»tirt»fc:iaft» 
$<£>L<«:B2eLT&<J;v\, 

[oi86] (023) ©gaseret*ran» 1 8 7 

Jttfi 1 4iBfc»*bftfcLfe*<c:niclWW*fcOTB: 
fc<, (B2 4) KStJ:5tV'fi'aU7X7Wl 
8 3 ©»®lcjg$ LTt>«fcW> (024) ©JHTii 
^Dl^yXl 8 6©tf^tg3PSPl 8 7©Wi:^ 

SH§iaitt©3ttfc«8iir*3t**f i LTfl!l©3b5««K 

[0187] (023) ©HMMMTitHimHi 2 32(i 

1 TO^T-J&£Lfc3j§SfcLT0^Lfc*\ Ctlfcffi 

[0188] (02 5) immmmz 3 2^s.mm<om 

^©HS£^J%^ - r0T*^5o swam©— »kbb 

PSP2 5 2*fLTV^. £©!»□» 2 5 2«k0^^^ 
6*»6©3t««SXU aaSfcbTfeffl^SC 
^^T't^o #C$ b b bI2 3 6^PDf« B B B ©JiB-«^ 

2 T'fe+^it t^T't §. *fc> 
^7-f h*fflV^-f fcfe^*K»«2 5 1 T-£#*£tf3 

9. S*tS©a^SBi: LTfflv>5ci:^T-t 
So A5-7^V*2 3 7 (4iB^tt1i 2 3 2 ©T^tC^ 

[0 18 9]&fe (@2 5)T'(i*7-7^2 3 
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(02 3) lcSVf<k?fc> A7-7-fW2 3 

[0 19 0] SM^2 5 1 tt«BW7*5-*A (A 
1) &L<&> & (Ag) t«StlT^§. S 

( Ti ), ^DL (Cu) a2©«S©&J!WB 

[0 1 9 1] K»«I2 5 lOaffiEttS i Oi. SiN 10 
x&HO!6iWl2 5 3#0. 1 (imWil fimWT©* 

js-ngjasnrv^c £0*6*1112 5 3±tc 1 to^s. 

&*PiXttff2 3 2 jWBJ*£*IT^S« COH^«@2 
3 2« (02 5 (b) ) K^riifc^vf"^^*? ' 

[0 1 9 2] £*f§t2 5 l-tt«a«ffifcLTfc« 

mtZo *Ofc», S*fM2 5 1 ti«31«i©«ttfc* 

l/>5„ C0#ii*«©«ffi£tt-«Wfctt*f6lWB2 3 20 

[0 19 3] $fc, SW*«82 5 1 B.mnB2 5 2im 
(i^K±^— ftif**. o$t>£Bfltt}I2 3 21C& 

[0194]*^ s*fM2 5 1 %%\,Hmmnm£W 

- 7 55-«tCbTfe«feV>. COl^a, MP»2 5 2 
[0 19 5] H*fM2 5 1 fc*^iiliJl5««fc& 
3JME«fct?«jaU filf*«i:1"*o tL<{iBuIBIHI$ 

c<d£? i^m? s c t K * 9 w& jkd« 
wA*&kr moo^tio. 

[0 19 6] Sft, ilt® ( SISOl^T'$oT 
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[0197] &*5> mmmz 5 1^2 5 2«b*w 
mm&*%?%t^oim~e$>%o rctz-if, 1 tos 

WHftftU ffilE&HSMJi*xy*:/?l/Cft2 5 2* 
T0O7X2 5 2*»6tt/W*9-fh** 

fc, I TOfc&JSSIlIf^ H«lPSnfc«ffiK:J:»3«S2 

3 6*yaeiw*o 

[0 l 9 8] fiU:0*lSf!:*»)ia3R«i2 3 2 ££A*M 
2 5 l £«1i£:LTHg§*2 7 3t>mf8.Zn2><> Lfc 
SbT, K4*JB2 5 1 tt®3R*S»SK-r*«fl6fc. « 

[0 199] (02 5 (b) ) ti (02 5 (a) ) <D^ 
mm&WZh** Hfg*8i2 3 2 £*ffa«8i2 3 4T31C 

mmnmtmmz 5 1 ovfy*) 

[0 2 0 0] &*3. TFT 2 7 Hi> »M^*-H 
(TFD) &£</Hi, A'JX^fOiO^vfi'^I 
<fcV\, Sfc, myryVm* 2 7 Hi 1 OtDffi 

$fcTFT(JLDD (P-. K-ey^, FU-O) « 

[0 2 0 1] &*5, JKD^^tc, Ki^ftliSS 

[0 2 0 2] &*3, ^iltt^^S^SEfct^ 
jg^_KT'^ffl-r5i:lrT*{i^ B B B S2 3 6fcflUnrrS« 

(*&iis*&®rf she (v) -reus 

gig (t) £M4£S££-fr3) ci:fiW#)T'&5o ISA 

[0203] -mm&mmffl&x-w%tzti*im73%L 

(it*.±^t)*ffJ-XTfc-r ; S>) o lz:^±^0 
«ffi^2 VT'^tltf 1. 8 V££fc:-r*o iS!U:ifS±^ 
DttffW±t-T§i:{i> 2. 5V^H(CU IiI2 3 
6cDiS[a«f14^ / >L'^TLfc^^«^:e^fc LTV 

[0 2 0 4] KWS-e*Jfflf«4:*ttft^»ai:«>^* 
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L < l4«*H^"e©EP*nttEf4g*£ 0 

% cr*) o 

[0 2 0 5] vvfnic-sj^ ¥a51ft«*av<*;P*a 
ftKtt GWE-H) E»tt« (R 

l^-K) -pftffl-r* V (EPAo*E) -T G§ 

[0 2 0 63 V-TWtt©«t)»itttail««ffl ROM 10 

«ffiffl[%ROMf— (ROM7FI/7* 

9J9&X.5) ci;{c<k!?. SJBfc*E?#*. 

A, % COR0M7 F !✓*©«?>**.*'<? *9-(h©W 

Tflil,">*«£-tfc*tf*© £ * ttffl© R 0 M£*P<I LT 

mat* W3to»ii5Mn=jsi:Tv-T»tt 

-7) *gffcS-&*ci:ff#*U> 0 20 

[0207] uwii-foysemi.. 

n y* £©if&g:$!i3¥&&3 W4 R 0 Mr- TVUT'MS 

[0 2 0 8] Sfc, «K#OffiBtL<««©ttB** 
icLTfcck^o M£©aufc*£ft^«a**7i*K 30 

[0 2 0 9] Cti6©«J*«.. *a^<*;l/2 1 JcMfT 

Sfc£ST#*. Sjj*/<*;l/©8»&#5£ (1HS 
KBiu lFybKCBiN 17-r-;l>FKIEB»* 
if) cDS^fc^i;T^v*-7*^-rsci;t« : S 

[0210] ^aHo3S**aat'^^oa^»fca 

[0 2 1 l] £fc, ^?*9-i'h*jS[fl"4 , tt8w><*>I' 
[02 12] PD«S*£©3fcIHBW2 3 6K:iS»l/C 
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B B B i2 3 Bt»UT*»aji*»*r*o-e**. 

[0 2 13] fSTttSUlfcttx KM 2 3 §X®m~?%T 
* 'J ;WBIc*-$r yfflLttWfa Lfc fc©*MBK*3 ti 

t>ttZifi9iji&ti*o *•©»» S*5JSI*r*©*flB*fi 

[0 2 14] Sfc, HtftajKifflft^KBS-r**.® 

ttT?{4* < , c £ K £ 0 MStSL 

t K < ^fcfejfft U\ ttB**tt 5tt±10 J-XT©# 

[0215] cneo^f^v*-7EB8"r*»9itt (0 
4D* Htc^f ^si, (057) «K*-r«awa! 

[0 2 16] SHIM 2 5 1©MP»2 5 2(4 (0 2 6 
(a) ) fcjjVf «fc5f<:fflfii2 3 2 ©**SBfcJ&£t* 3 
fflk (H2 6 (b) ) ©*3fcJB2MWcJft*LTt»J: 
V\, *fc (0 2 6 (c) ) ©*5EXh5'f7iRlCJgjS 
LTfe*V\ ^©ffe> P3^tC«lfigtfe»3, 112 3 2© 

^iagp^rMagP2 5 2tLTt>cfcv^„ m&wmt 

[0 2 17] (02 5) ©^^*;l/2 l©g®E (0 
2 3) Kif7-l'^nl/yX7H' 1 8 3^£g2M-Tft 
(4*, »«(Rltt©3fc*«ftJi 2 3 6 1 C: 

©3t*}8ft*«Tv^*©"e**« ( , (02 7) icsvr<fc 

[0 2 18] /^-y^v-Th 1 6©S®(c{4Stt^ 1 8 4 
*«^n, ^©KWM 1 8 4 ©-gGfcUBPgB 18 7^ 
fctt5*VTV£o 2 5 5t47^— 9"feL<{47^— 9"S 

[0 2 19] ^-"9-»S2 5 5©MPSP2 5 7 {4, M 
ytr^-f h(Dma®l 87 t-%t.Z1tX^?> e 
©^PSP2 5 7©iSStL<{4. ^©fi^d (^PgP 
2 5 7#4&J£©li£) J^j^=y^ Yftt>m.7fs>^ 
)\>2 1 $T*©Sg^t (=X^— 9-2 5 5©JP») {4J-XT 
© (S 1 1 ) ©M^lKS^-lirSo 

[02 20] 

CIS 1 1] 0. 2<d/t^4 
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S6IC»SI,<J4WT© (Si 2) 
[02 2 1] 

[Si 2] 0. 5<d/t<2 

[0 2 2 2] it2 5 5 ttilHB: 2 5 7 

—9-2 5 5tf£*f§l 1 8 4 fciB-rSjiBft«)3tt»lBai2 

V\, ft*, X^-f-2 5 5{i#Si@£*m?«figLTt> 
<fcl\ K«il2 5 1 <SKJ:0SI*tfc3ttl 8 1 a& 3tt 

5 4"PByR*tl*ft»6T?** 61618 1b). 
[0 2 2 3] (02 7) (Dm&'Cti.rtytJ'f hfrZK 

%fla»-r*uip»i 8 7©**«ttww--rxicit«t 

H^<DMPgP2 5 2©It±(cE«^nTV>5fc4i), PJP 20 
gp 1 8 7fr&tt»£*U HP»2 5 2tCA*ff ^©fg 
[Rl14(i®At)TK<ft5c ^(Dtctb. mghmz 3 6lcti¥ 

[0 2 2 4] ft*, 8HP»1 8 7 ©fig (fcKtt^ 
g) d. i:. HJSOW!P»2 5 2 ©fig (feU<tt«ft 
S) d.fcORIttttWF© CIS l 3) ©M&£8SJ££-e 
5c 

[02 2 5] 

[fgt 1 3] 0. 5^d 2 /d, ^4 
S6fc#*L<tt«T© (Si 4) 0M«*ttJ!S"£* 30 

[0 2 2 6] 

[Si 4] 1. 0^d 2 /d.S3 
ttc. mn® 1 8 7 *»5IB*2 3 2 £T*©Sggt 1 * tM 
^^XO^SdafcfiWT© (Si 5) ©M&SriS 

J££-£5c 
[02 2 7] 

[Si 5] 5^t z /d3^300 

ft*, cn^ommt^mmmv^mmtn^o 

[0 2 2 8] (02 8) « (02 7) <D^-*2 5 5 40 
tfft^#§$?&5, ^-»2 5 5ffftl* 7WI 
«2 3 1 ■(fcb<tt*ffll»*2 3 5) 

(si 3) («i 5) *©*ft*w&r*u*» (0 

2 7) fcR*©«**SSfP**- 

[0229] wmu^sMmt Lxm^zm-sic & 
m**** 2 1 ©s®& i* < t4ss**ff 232 ts» t fc 
3t*MB8#o®2 9 1 icm&xMtzti^mmtf^ 

Upsets i: v> 1 wm&&£.? 5 0 

[0 2 3 0] fc£*tf (02 9) fCfcl^T, A&ft 1 8 50 
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i atmmmm (mm) 2 3 2T»s»tfc3ti 8 1 b# 

ilfi#£>II2 9 l tcAfcf-f 51f£T'&5c **NWSt5 
©g^B<l!#NBg^ftoTL3=5c cntMLTfl 

»-r«fc«R«)tti 8 1 ctc^-r«t^tc^^;v2 1 

[02 3 1] P m^m^^)l2 1 Ciffifij|2 3 6tf 

&-mm (.mum) <ou^mmx^. ytmm 

m (2ig#tt : 2Bftgltt8) #JiM6*-efc5. 

fcf . (029) lOS^X, MbbM 2 3 6 tfjSWttflBO* 
\MKl 8 1 ati£jWIS2 3 2T'g*fLT^fp]S 

123 5 5c C ©«HT*iig#<DIBtf Bg 2 9 1 

aOfiST'^ntf, NWt-HO^, S^H«©«wtt 
"6" x JtS^i "H" £IEL<SjS£tt5c LfrU 

&g£g©BI#fll2 9 1 b<0&§T-&nt3^ BS2 9 1 b£ 

fi&S&ftl 8 1 btfAIJU a^B&©a*^i 
"IT „ H^tt "H" kEIELT3^Sn* (SSL 

m*).. toeilKIESIft** Kit 

ftl 8 1 c©«fc 5 tffi*EW«<Oft*-0 

[0232] commicttfotzrctb. 

*;Wt (03 4) icjg?*"* 9 2 KOftAlhf 

ffi£/n^'Jifi#©jgjl7l>XA« (5/-10 2 3£BU 
fiLT^5c XAIS 2 3 Ii7 WIfif <0)tAltl 
mmcftte-Sm l 2 6T*&«LTfc> S/iftctlfeL 

ffll^TttS OB© LTt, 7W«*»*7U*ini 

[0233] m^©^ a e . tjs« 2 3 (ommAicn u 

TfilT© (SI 6) ©*ft*»£"r*A^C-rSo 
[0 2 3 4] 

[Si 6] 40^6,^85 

»*L<«WT© (Si 7) 0*ff*«E , r*J:5»C , r 
5c 

[0 2 3 5] 

[Si 7] 60^0.^80 

Sfc, e»yf-P(iB^^fi ; &dfr5i:^, UT<D 
(Si 8) o*ff*i«fi«*SJ:d.Jct*. 
[0 2 3 6] 

[Si 8] 0. 8<P/d<l 0 
£ Steffi: L<(±, &CT<D (Si 9) ®*ft%»Ji«-& 
5 i^lcf 5c 

[0 2 3 7] 

[Si 9] 1. 5^P/d^6 

[0 2 3 8] ^';XA«2 3(i> 7^U;k ^'JA-* 

5^i^T*t5c ^UXAS2 3 0*ffifc(iS«l»lhil 
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[0 2 3 9] (H3 3) fc*t*5fcfliOftllrPAI# 
LfcA*tftl 8 1 ali^UX^«2 3fc«fc0e©ftS«> 
S*tftl 8 1 bt&3° ^£9, 0«<fli:4Sfcii>« 

[0 2 4 0] ^UXi»*S2 3tC*5V^T> BHS^lC^S* 
K1RJK2 5 4 *fc«»l5ai2 5 4 liKftflg 10 

S/3>©«ft*KJb-e*» g^,n;/l^7.h©ft±tfSI 

[0 2 4 1] (033) (H3 4) fcfcl^T, fe*><* 
;l/2 l©3tMffll*SW*#fflWHfcXyXAfi 

2 9 1 icfi&Aarr t tfc 0 

[0242] fls©»sfci/r, (@6 5) twt^yx 20 

A« (f-h) 2 3afc2 3bfc*fflWfcX'JXi>tf2 
3C*ffl^TfeJ:^. (H3 3) Jc^-r^U 

XA«2 3* (06 5) KWftfVXLMLZ 3 C 
M5o X'J XAl£ 2 3 a t 2 3 b 
*?X6 5 1 fcrt-LTE*S*itv*. 2»*+y^6 
5 1 *X6 5 1 fc«PftSnfce-XT«#£ 

tlT^So SBfcF+yXeS 1©J?# (F^BS) a 

ii, l ©H^ft^fi^d fcLfci: 

[02 4 3] d/1 0 ^ a ^ 1/2 • d 30 

1/5 • d ^ a ^ 1/3 • d 

H»3iiLlfy^(i (R£l 8) (SSI 9) ©&#£« 

[0 2 4 4] Sfc, ?VXl>&Ktft&8 (DEC ) 
«, 

25S < 0 ^ 60g 

3 5« ^ 0 ^ 50g 40 
[0 2 4 5] (06 5) ©fcl^T, V^nl^Xl 8 

ftji,T, ft 1 1 8attiK«U ft 1 8 1 b«X'J X 
2vtg2 3C*3i§-f5o ^*y> tig?#©ii2 9 lie A 

[0 2 4 6] &*5, (06 5) Ji (03 3) ©£?};:* 
jjv*;M/2 1 tMy^-C h 1 6P^(cSEfi-T§t Lfctf 50 
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CfUcRl;rf 3 &©?&&<, (03 4) fca**"J:SlC 
2 l ©ftA«W£WS*ffl©m;£fciaibTfc.fc 

v>. xyxAo^fct^Lfcgp^ coao im 

[0 2 4 7] icfc, (07 1) X'JXA«2 
3*a*/U^2 l©A»iBfcMl/Ct>J:v\, (07 
1) ©7yX2v&2 3«, X'JXA®i:V^<fct)«> s§ 
W£fcfc®tbfc1MW y v h ( £ WWSSMr + >y X 6 5 
1 £&3) «»jStfctOT**o X'J Xh 6 5 1 (iS 

[0 2 4 8] (07 2) K^f iSlC, ftl 8 1 a, 1 
8 1 bti^SSifijtbTS^*^ ltcAW-r^o 
©WWCEItU WK#©«fcfi»A«rt-**fc l 8 1 
cttffi»**vX6 5 lT-£5*fU Ktfftl 8 1 d£ 

[0 2 4 9] 2gJMr*yX6 5'ltt (0 7 3 (a) ) 
^■r«fc5tce-Xl 8 2t««LTt.^U (073 

(b) ) ©<k5£^Sl 6 1 T*^J5gLTtxi:V\ £fc, 

V X©ftfr 0 KittJifflf*ttfi*fflV\ (07 3 

(c) ) OJ:5K:ffiJB»f*«8t*Ja«fs|s«»i:*«S 
fc»|*bTfcJ:V\ SS»f*«»7 3 2 £«, I TO, 
T i 02, ZnS, Ce02, Z r T i 04, H f 02, T 
a205, Zr02, WJB«r*©* «J ^ 5 K« 
KflWRStU ffiJB«r*H»7 3 1 ttMg F2, S i O 
2, A 1 203^5VHi7k, fVayVfa Z.?U>7V 

[0 2 5 0] $fc, (07 1) «DffiJMr*yX6 5 1© 
£«0 (DEG. ) It 

4 OS ^ 0 ^ 8 0JS 
©M^£^JE£#5i:i:2M?i:L</\, $e.^(i, 

4 5,8 ^ 0 ^ 6 5g 

[0 2 5 1] ^fe, X'JXA«2 3 <D«®fcf;Mi) 1 e&& 
2©ffl3tt#®*EBUTt*V\ $fc, X'JXAfi2 3 

tMS)B#r* (Hffi^ 1 • 3 5lX± 1 . 4 3 WT) ©1Sfli 
B»»6«:*S«l»it«2 3 9^figLTfe< £ ^\ $ 
P,(C(i, 7';XA2 3©*iB*xi/#XiOX&if©|»/h 

[0 2 5 2] (03 4) (OmO&DMc. SWW8I2 5 
l*y3*y*ttfc , T*«lJ«t>0!l^* i H*. (0 3 0) 

K.^rRmnm mmmm) 25 m, Rsa^^sv^ 

li[afflW;:J£fi!c£ftT*5*K SW*@2 5 1 tiA 1 , A 

g <s<D^iiswiiT«j««n«. ztcKMnrnz 5 1 © 

OTttBjSLTVftv^ mWM2 5 1 ©^K^^BS 
±-r^fc:46fC, Si 0 2 , Si N.fOit^ST'lI? 
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ntVSo TFT#©^yf^i?2 7 UtTtV 

iui3 o i ±»cgs**«2 5 1 wsnti^. gar 

«&2 5 1 tTFT 2 7 1 OF W>*?fclil»W3 

[0 2 5 3] MliSi2 5 (03 0) 

'TSClfcTbWSbV-'o S&H2 5 lfiM3 0 It 
«M6»tt*&#K*' Sfei6T i, Cr, Ag&SIWiT 
i. Cr, A g 10 

u\ a*»c io©iQa5*}Bj«LTt.aaoosi5 

[0 2 5 4] (03 0) ©«*CttlBK«8ft**. * 

n« (0 3 0) ©AO*»fc«ffjWttn**ifc<<- p 
DSM*s#R*Mt«2 5 1 t«EE*ai4p«nrfe, e 

T-r^o <:oaft«PDjttcwft.?Kfc«. 20 

[0 2 5 5] C©»JBK:»Kl-rSfci6<DttlS^ (0 3 
1) <D««T**So S*fH2 5 1±(C7^U;WNS«0 

aii»m*6a*¥fift«3o 1 b*j»su mists 

ffcH3 0 1 b±fc I TO*»5&3aWH*W«2 3 2£ 
^figLfctOT'fe^o aWBlS«i2 3 2ttl«ROJEI* 
j£2 5 ItCttLT 10T't.J;<, £fclO©£StM2 5 
lOASWCftU 1 OOII1I2 3 2*B2SbTt«fc 
l\ commit, T F T 2 7 1 CD Flz-^fiflffiil 

3 2 tmmtn, s*fM2 5 1 ttBJSWfcicsn 

5, <H3 0«) ©K*f*2 5 lfc/a^U* 30 

[0 2 5 6] ftfc, (03 0) (03 1)£ifK*5l/> 

»r\ Sfc, (02 5) C^f 5 1 fCjgii 

/l^HSCfctf-CtSo t>^3^ (02 5) ©£?£ 40 
S&J12 5 1 i:2Wii^*ffi2 3 2KtcS«§*2 7 3 

[0 2 5 7] lOJ:?^ ttfc««©fi«WJBS*l§# 

^tt0!itta^{ce*^t>ti:Tfls©*ifi0!i*#!js , r s c t 
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[02 5 8] (03 1) <D&oK&i&tZ>£tiC£Q, 

(03 o) ©AT*^L/cJ;dfc*ff^0i)!ra$n^<v^ 

0 1 b«&£LTV5fci6jIiSW«2.3 2©£ffiitf u Pit 

[0 2 5 9] (03 1) fcjj*fJ:$fcElfl«2 5 1 tfg 
S2 3 icoa«li:^-rftS0 (DEG. ) liWT© (» 
2 0) 0*ft*»fiT*Cfc<W*U\ 

[0 2 6 0] 

[$20] 60^0^85 

ztbiat, e (dec. ) ittiT© OR 2 i) 

[0 2 6 1] 

[ft 2 1] 7 O<0^8 5 

swi^2 5 1 mmnm2 3 2©Efi^ti (03 

2) KB3Vr*«Wctf**.&*lSo (03 2 (a) ) « 
7>>(v1-V9Xr¥-Z 7 1 tLT©TFT<DFWy«? 

taum® 2 3 2 &tfratcttRV3 0 2 x-mmztitc 

[0 2 6 2] (03 2 (b) ) &TFT2 7 lOFW 
>«Hf fc£»il2 5 1 fctf&Rtf 3 0 2 atg|tSn, 
E*H!2 5 1 £HX«ff2 3 2 &;tf8M3 0 

2 bTaasnfeawrc**. fefcu s.mm2 5 1 

7/P~;^A (A 1) (Om-t, not A I k.l*VMfc 
Cr, Ti **^tt*— #:/*OJWt(Mll 

[0 2 6 3] (03 2 (c)) «a»jWe»oT. H*f 
SI2 5 l±fc*»I T0*OJSWtt«2 3 7%«J1£ 

*»oaW«»2 3 7T-SWM2 5 l*¥JIHfcLfct> 
©T*&3 0 &*5> CO*&t I TO 2 3 7 £:K*fJl2 5 

1 fctf«6i:a:*J:i:*l*iM'Sfc«K RWH2 5 l k 

ammtt ( i to) 23 7rm®fflm*tm^TftM 

LT*5< 0 

[0 2 6 4] ft*, £4*11 2 5 1 tt*«flstm&&tt« 
£*f§t£Lfc 0 LfrL (0 3 2 (a) fcSVtt (03 2 
(c) ) 0«&«H:KI*H2 5 1 imn&V&Z&gK 

fe*V\ (03 2 (c) ) T'(i2 3 7^7-7^ 
;l/^2 3 7 £LT&<fcV\, 
[0 2 6 5] (03 3) (i (02 3) ^tCfel^T, V-T 
^nl/yX7W l 8 3 fc*a*/**;l/2 l micfVXJ* 
0>-h) 2 3%&H&L<fiJMLfc0!lT-£So ^ 
1 6 3ft»6©3tttJ:t) (02 9) THKWLfca 

1 6*»6©ftl 8 1 att^UXA4K2 3TAtt0O^n4 
tCffiifSn, ti^#©Bi2 9 1 K«*ftAj*f 

[0 2 6 6] Jftfe, H«HWte*^T«iWI 2 3 6J4P D 
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att«w«eiii:i/r, »flMkat-K (dsm) , ®m 

[0 2 6 7] (03 5) tiT^DUyXl 8 6£ffl^ 
>W OKV) «MB) MTCW***"*"*. ^® 

[0 2 6 8] (03 5) tCfeVvtv^nl^Xl 8 6 
ttfl*«tetU *#Lfc#ttE»Ii2 5 1 T*S*ft 
T\ ttftM2 5 4 a ?i(&6*«**$fc*jS;£nT^ 
3 0 Mffl&Z 5 4a ttftKttKOfflk C r . A 1 &if<0 20 
&mwm&ZMi&*> L < fiftSfcai4©^«^T*«Jj!cS 

[0 2 6 9] (03 5) fC43VT> *7Jn/^;1/2 1 tCg 

iiKA&rrsfti 8 1 cimytzn, wm<omn&2 5 
2^a>ii"5a^sit^^*<' > « — 2 1 

lcMfi£3£^AI^*0'"?ASff57fcl 8 l bfiv-i' 

^ai/yxi 8 s«H2 5 1 T-sarsn 

T, *<DflU(£ttT*» #«4SM12 5 4 a KAftff 3* * 
(Dfztb, A*fftl 8 1 bttWKSftagi'^l^ 1 frP> 

1 8 1 a ©J:-5Km^©^fiO'«-t^AI*^S^ttS 

*f^2 5 1 tkw* *. Lfrvz<DMm&yvmim;2 5 

4 alWlCtCZK&Zo ZOtdbKStytl 8 1 a tig 
^cDi:tti, v^^nl/yXi 8 6T**^n/c7t(iv 

>^i»c»a«n*. -mtmkw&2 5 4 

[0 2 7 0]**5x (03 7) (CTn-Tidtc, v-r^n 40 
l^X 1 8 6 ©fp&fifi P . t 2 3 2 £><f 'CMftB P 2 

nl^yXl 8 6«^iaS* % e>SWIi2 5 l $T*<DSBIt 
tilCfctJWF© ($2 2) £>®B£-f5i£gtf&S 0 
[02 7 1] 

[$22] 2<tz/L^30 
S6lc»St<«:ttT© ($2 3) 

[02 7 2] 

[$23] 5^tz/L<20 50 
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nw€- Ftcfe^T, p Dm^TT^frmnmL-m. 
SK-rs&BfffcSo (035) ic7ik?nm\x*i*, m 

[0 2 7 3] &m2 5 4 a(i£*fftl 8 1 b£«yfi# 
{4S?£T't>fcl\ Sfe, jI#IS2 54 atiV^DW 

yx 1 8 6 o«uaffiBifi«©3t*»tt"r * «fc 5 tc-rntf 

«t^CDT-feS^6), «0£&g£IE£?-3&C>T'{i&<, 
%<Di&®?&tll£E£X't>&\<\ £tc. mffl&2 5 4 a 
(iv^nUyXSffil 8 3ic^^-ft^^\ tct 
■AtfffJOiSlfifcJ&SU ^>nl/>XSfil 8 3&S 
Wi*ffig«2 3 5feL<«, 7^S«23 1 
mLZi>^\ 317^2 5 4 a (ij&HB 2 3 6# 

gwrsfttdtfu iffekasfe*. jft«*$trfco-e 

[0 2 7 4.] j£t£M2 5 4 aS (03 8 (a) ) ICtjVT 
iSfcW^o^yXl 8 6<D-gP£?£#t;:jgft-t£^ 
jft (£>L<fiB2B) ^LttiK titc, (03 8 

(b) ) (c^-TJcptc, v^^Pl/yXl 8 6<DftA*f 
«*JM*UcaBfcl*2 5 4 a£J£j£ (tL<(iBBg) LT 
tckv^o *fc, (03 8 (c) ) ic^-rj:-5tcv'i'^n 
IsyXl 8 6©>t»4iSiJ«^tr««^6aS3ttil2 5 4 a% 
j^jeK (feL<ttEB) LTt>J;v\ *fc, (0 3 8 

(d) ) iZTsit&ofc-?^ tuisyXi 8 6<D— gptcjg 
$ (tL<tii2S) LTfeiK 

[0 2 7 5] (03 5) (DmmtUtXiVyXX 8 6 

afli/yxo^T'$oftA\ 7^r^n^xi 8 6ti 

1 8 6©^2gl3{C) 1 6!SilX^2 5 4 a T'^®iiR?nS <fc 

[0 2 7 6] Sft, W^nU^Xl 8 6©^t»D(C2 

fc t < Si 3 #7ctt£> @#Tte?£Jg/£ LTfei^o 
[0 2 7 7] @#r«H?«:Hft»tt, *>T>*-^tt, « 

^•cD-^Ji: LT 0 . 5 fi mJ-X± 2 0 ;t mttT OUSHSW 
* * 6K» 1 . 5 ^ mJM± 1 0 /i mWTWKHtf 
»*LK «*«0. 5 n mW± 8 /z m«T©8 

mtNR& L<> 2 6 tcti 1 /x mO± 5 fi mtiTF4)KH# 

[0 2 7 8] mffim^CDMntLXltS i Ox. SiN 
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t vxm v ^ p. nz> * u -r s f, 7 * u 

[0 2 7 9] M^I^^TIi, ||«©«W 
1 4 5-1. 5 05gfiT*fe^ 0 J&fctf&fcLT 

as i o«%n«a. /<*--y*x9*mLxy*y 
mc®m?-*&i£is-zt>&^° mmtvx 10 

ST?F5Wffi«'r ; S^fe**'» 20 

[0280] @sf*s^o^y^"p» s^dfigtif aft 

1 /im~l 0 /imib'H^fe^o 
[0 2 8 1] iS2dii> mtRWZ-*.%<&fe'? So ft 
£d(i0^£0f;:L<fc?fcf S£ 1~4 /im^T'S 30 

<, H8fJ(MW4 0~7 0%'eJ:^*»6*Sdtt2~3 

[02 8 2] v-f^nl^Xi 8 6i:v^^Di/yXi 

i 8 3rt^TvNW-^3y^o-t*5c-r„ c©*r3i© 

fcik (03 5) K^tiit^i'a^Xl 8 6 
£3l*tt©3fc*«KK2 5 4 b*Bf$.t%, HSi LT& 

IRIS 2 5 4 b^tft^SWHT'tcfcVV tctXl.fl 
j , A 1 , A g ftH©&«ttOS»fll3y«ljS«n*o 
['02 8 3] (03 5) l?m7U\syXW&\ 8 3fliJ 

frSJIfcTiBB* (03 6) (C^fo »&$I2 5 4 b 

T\ -rJtxnl'yXg&i 8 3©*flff©£fWCAufc* 
C ©«^tt % jMRiRff 2 5 4 b imm®>X& o T «fc 50 
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[02 8 4] (035) mfcTKtm&Xli., (039 
(a) ) K^i^fcftS^OBIKitSfXjH-rSJBn© 
fe*ftfi0^3t 1 8 1 bimftm2 5 4 aT«t>L< 

tiBjtsn*. $ B B B B2 3 6#mtf«i©i$ 

tt, WC8L#mvPl£fcfoVXXfttyt 1 8 l attfev** 
;l>2 l*6Htffr*. (03 9 (b) ) K/jNT<fc 

h 1 6fr60#H\ H^2 3 2<DgflPa5 
2 5 2*a»LT«BJi2 3 6CAIff£o 
[0 2 8 5] t^±<0Xv^^.m<DWr^)V2 1 
K«ii"et)j8iiS'Ct>fiW*HflMS^*tiA*o ^fex 
«±©jWWtfeVT«JiM 2 3 6» P DSflfc LfctfC 

[0 2 8 6] &*5> (03 5) t*^TA«3tl 8 1 a 
lifi*2 3 2fc«l/T (35 LT) «««*lfcE«lS2 5 

1 T'£*f£tl3 Lfc*\ dtUcHjrtS $><DX'l&& 
\,\ fcfcX-tf (04 0) K^f«fc5te, 7WIS2 3 

1 &L<(i, *tfa*K2 3 5 eBti&tcj&j&ZtircRMtm 

1 8 4T?SS*2-eT*><fcl/\, 0$tK X%mi 8 1a(i 

2 3 2*aabfc«, fcttim 1 8 4t*rw£ 

*U «KH2 5 4 a -VWRZ ft3o 

[0 2 8 7] &*5> (04 0) 5*f^l 
8 4*»J«Lfc»IR<D»*t < (fim) i:H2 3 2t 
-fX CH3RO»ftfi) d 3 (/im) timffD (®L2 
4 ) cDBi^^S^-frS £ fctf LV>o 

[0 2 8 8] 

[g[2 4] 1 < t,/d3<2 5 

»tl<tt«T^ (^2 5) <DMm*ffiE.t£-& 

[0 2 8 9] 

5] 5^ t</d 3 ^ 1 5 

(04 D ©^0tc^-rt©-e36§ o */c: (0 
42) t± (04 1) (ommmx&Zo 

[0 2 9 0] 'StftX^l l<D-m£LX&&LEV%m 
^Z>o SfeLEDl lfr<E>miZtirc%l 8 HiPfSft 
iSOI3ttK»(fr*PS^ItH4 3 4Tf, PiH^tSiH 
JtK^KSnSo P S#glll4 3 4 -effiWStlfe* l 8 

1 b«57-4 3 5T'SI*?n, A/2«436T90 
fi&ffltf@3E£ttTm*f2ft5> 0 *©fc*». Jtl 8 1 a 
£ 1 8 1 c £ttHHfcffl©fiftfc*5o 

[0 2 9 1] huIBX^ 1 8 1 a*5«fctf 181c 
^71x^;l/l^>'X4 1 2{cA*f-TS (04 3#S9) „ K 
»7U*;l/U>'X4 1 2fC*0A^{i ;s Ptf7 1 £{C^« 

[0 2 9 2] a^/^^2 1 (iSWSOli^Wt-SS 
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[0293] w&^frz i tKMyu^jiuyx (& 
wamw tvi&wffl&te (04 4) (oz.o\zt&2> 0 mm 

fc7l/^;H/ y Xf* 3 #C7ttt(D t> ©T' 2 Jtoctt© © 
T*£><fc</\> flft^l » JWSBfcWMHMi, 3#7t#;© 

[0 2 9 4] RWJR? 1 1 fr&fltttSnfc* 1 8 1 d » 
ttfti&flt4 4 1 T'W^l 8 1 eKSSiSn*. 

nfc^i 8 i ett«f^^2 ucftse-cAifrs. 

c©ft«etta5MH-©PSIHT?ife»), Sfcfftl 8 l f tfSfc 

an/ftv^^t) ^n5o i©ai* 

«Ktifi»e«4 3 1 «rBHfi-T5o 20 
[0 2 9 5] S»7U*^^5 / X4 1 2(4, .&fc4 1 5 
KlfcOoW-BtrCfct), *^^^2 lf4##4 1 lfC 
8lOO(*6tlT^*« 1 5(i@|ggP4 1 6T*iK) 

WK&f %SK7*#Se -W&4 l 5^rfet)fcfctfCttc 
«fcD^jE4 1 3£®#>SP4 1 4fc#IS£U *fc4 1 5 
ttSnV^;l/2 l53«fcO r S*f7^;I/UyX4 1 2%£ 
g-TSo Sfc» @*0P4 1 4lC*-Ty*-jWll*SttT* 

u g^/^^2 i*wfrr*«fc3fc:«ij*snT 

[0 2 9 6] #{*4 1 1 fcttWODU^V*- # 
X'f'-yf-) 4 2 O^OO^StlT^Se jjowv 
f-4 2 ofay-vu^'y^-K^ (NB^O t 
y-vy*7>rh*-K*J* (NWg;^) ZZWV&IX. 

[0 2 9 7] ffl*©W*S0fl#©*£ttNW*-KT? 

© t * mmnmxm t ftjeftmaBW^Ji* c t k 

^M**W*<JI*c SI^Si 40 

TVSitfc^NB*— Ffe5£&3J:3fc:*lJiEf 
5o k*33A,, MMra^«*«#H£*? 1 1*jS*TS 
•£5j&\ fcb 1 tZMmirZ> 0 
[0 2 9 8] (04 1) <D£7T&W<D&mtLXfly? 
fl&gM.*^y*4 1 7#iSflLT^Sj6tf*So 50 
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(4 4 8 0 0 K m&(DBfr<D& t%*). S3ttfe©S3Wl? 
&47 0 0 0KgS©»#ai:fcD, £fcMft©*Bj§ft© 
*>fcT'«6 5 00Kigg©6i:&3o LfctfoT, (0 
4 1) ©«3&a£ffl^S*ffifcJ:oTajR><**2 1 
©a*H«©fetf So «f IC C ©)Ift]&tiS)t*T©5a 

B$fc#v;/tt9»*.;W , v*-4 l 7£5ii$?f ££££4: 

t) ieut ic**iH**ii*. 5 * 9 1 x t s o 

[0 2 9 9] #yvt55D&*X'fyf-4 1 7 a(4S^« 
J£©ftT*&#&6g^£&5 .1: 5 £*©#:/ v#-X& 

4 i 7b«g)tfe©£jOTfcaffl-r*«fc3fc»©>iiM» 

OEM*) *Vlv£<fc*J:5li:l/r^S. 4 17cti* 
l^3fc©T-egfe&#&6^£&5<fc5fcLT^5 0 L 
fctfoT, a— tf(4^yv^»?m7.'l'-y9 L 4 1 7£j1 

[0 3 0 0] m^^2 1 ^©^©AM^Sti, ^ 
fc4 1 5^, @lEfpiD4 1 6*tp>btLX®fcZ&Xm 

1±©^AIJ$-&5 H t tfiXlZ&o 
[0 301] PBS43 2^©ftttil*»C&i (0 4 5 
(b) ) tc^-r<fcdE, {hlsyX4 5 1 ?:BSSLT*>«J; 
V\ ytl 8 1 a©7tKSi: 1 8 1 b©ftB5££JI&3 
fci6, flU-yX4 5 1 a t 4 5 1 b i:©jE©/^7-*S 

7cA6, JFiBfllfeSBtt*? l lfflltciRl^S. *fc, (0 4 

5 (a) ) (D&olTL&ym^l l©^ffi«ffidtcU>'X4 
5 1 a £EB L, P B S 4 3 2 ^©3ttU*ffflflE 1^X4 
5 1 b^BaMLTfe«i:l/>o 5 1 {4«fe 
U iWI£»#*!HIWktTfeJ:v\i £fc, (04 6) 
{c^-Ti^Ev PBS432, 43 3l?(4Sl73lp]EEB 

LTfeiv^o */c, (047) E^-r^^E, m^zm 

(fcfc*tfM3Wl 4 l) £ffiv\ 3&^o, S^PB 
S 4 3 2?rfflV^Tfe<fcl/\ C©^{i, 7U*;H/>X 
4 1 2{4-^^©t©-e<tl^ J^±©HSiS0>JT*(4, m. 

fc, ^/cttT**<, (01) (015) (018) tc 
Sf/W^'fhl 6tmmLXMl&?Z£tWti?£L 

i\ (08) (09) tc^-rigi)i^t>jiffl-r?.ci:^ 

[0 302] (06 0) fiW?l 1^0(^5 

•T«t>©T-feS 0 
[0 3 0 3] Mfi8l9i&#«56 0 l»HS!*tr4s0» 
jgB^ggT'^fiic^nTl/^o «lOii*gl56 0 1©WS6 
0 2 1 0^35 4 1 6lMli.Jx.Mmtl l Bf£$tlXl3*), n 
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S 6 0 2 5 Al* b Tcffl& mS® 4 1 6 ttflft* 5 ftgflfc 
lttjSIR'e^rJ^telsJfifiM 1 6£tM>fcLT|3]ite£ 

[0 3 0 4] M?nHl 8 1 afcU^-4 3 5T'S 

(18 1b), PBS 43 2(CAK1"5o fcfcti 
(04 2) i:R^T'^So -73, WtMfrl lfr£>©ft 
tPB S 4 3 2tA*ff So 10 

C0 3 0 5] ixt<DMiite&nyt££ s frotwg 

[0 3 0 6] (04 8) fc*?8lfl<Daa*8lI*ffiV*;fclft 

fc#(i?7-4 8 l (t>L<(47U^;H^yX) T>£*f 
Lfc&, ^f<Dl2 9 UcPM-r^.tatc^LTV'' 

2 9 1 l IfflOffiK^+^fcaff-rSilfc 

^T*t§o «fc m^#©BS2 9 1 icpjarr*3to«iRi 

-So 

[0 3 0 7] (0 4 1) ^©^SgfC&^T, StinH 
&© 3 y Y =7 7. Y %M £#fc ft * 3 <£ 5 HSf £> fc 

l^-;/©ii®T-&6^^£4 J 'i>{c^^;l'©^ ; & 
HgLTL3:-5o LfrU BilHSitf tff^lHi (WiS) T 

[0 3 0 8] %.5£WliZ ( Vmm%M8r?%fcit> : €:-$~ 

a*w*»tjTu^*o (04 1) lins^©*— s 

^gP4 1 9 a iL&WrstD^-Z-Wf^l 1 9 b 
SP4 1 9 a, 4 19 btf&K'?fi&<x 
[0 3 0 9] tn^-S^U 1 9 a&9t»0)Mt6fflt 
ilg#&> j er.^r-a*»4 1 9©JRS^fc&«^fctf 40 

■rs. -iKWfcSrt'etiBaw^jJAS^iSiBJcAirt"**' 

[0 3 10] *-$-WmA 1 9(*8M2 3 6 ©ft 

[0 3 1 1 ] JRSa*©*— &J*S54 1 9 atctt, * 
-*-«f (HSHtf) bWtiLZnx&K). fez.-?, M 50 
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ffllff2 3 4 £^*-«®P£©$ B B B ®lC&£«tliEtf 
aUraSftT^So c©Siffi*ffi:tt«&H»0Sl**4: 

[0312] i^ommczQimHMtimtm&tt 

— S^gP4 19 a) tm^eS^as (-fc:i*-*ja*» 

4i9b) (aa*fc«awfc*^xnc 
tea fiMRSfr 5 c t*?-e* *. 

[0 3 13] (04 1) {Cfe^T, *--£-S^SB4 1 
9 ttftgjl 2 3 6 fcfUffl LT«teR»* V>»«*r * t L 

%j«84 1 9 a JijgBJlg&fDSSKSWJi (SWffi^) 

KtCtlcftZe tfz, *-Z-m*&4 1 9btttttt 
« CtfcttS'-lO ©SflSfcS&fli (SSttS^F) ^rJgfig* 

fctiEs u-c <&>©-? & «fe i \ wm.<DWMMmm^m 

&3o *t5W«$.5i/HiffiiS(« (S/-h) T*f^ 

ffl-rscitr-t^o J.;U;<Dcfc5&&«c?&iijf 2 3 

[0 3 14] ^3.^-a^Si54 1 9tiS^gPfcB"J 

^4 1 9 a, aa^4 1 9 b©^5^a< tfe— ^T*JB 

ff<fc^ilt(4s'9$T-t«:Vo *fc, ^^-a^S54 
{iiHfiLTfeotVo 

[0 315] (04 1) lC^f<J:?&, g^S5 
4 1 9tt&CT'<*'l'2 itfPDaf^*;W)i^*±i: 

(S T NttAS^^k E C BSt^^ 

ft/<*;K DSM (lft«tta*-K) SMElRi 

[0 3 16] fttiltfTN**a^/^;l't»tt, S*^ 

Wtc?« B Hi:#<ffi©a^ ; e-^-a54 l 9*jgi«"rSo 

[0317] *-^~a^»4 1 9*EK*r*sfB«s 
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* SWgaavBW (Xp^x**-) > Sl^ttlS©*- 

[0 3 18] JettO^SfiWttS^t-^-^fcUTOlS 
fflT'&ofctf, ^©ffc (04 9) {CTjVf «fc?fCt£x*;*J 

[0 3 l 93 m^/^;V2 Hits *) fete fvWr* ft* 

5#fM9 2 0tt»»4 9 3fcb*5Ci:#-e#S. ^ 
7***;<5#fM 9 2lt%.&lsyX4 9 1 
-<yX©8IS:JA4 9 4tf$9tttt5nT</->£o 
[0 3 2 0] ^ *W»»-Ptt^4< fct,fgft#?fc 20 

[0321] e7 s **^5ka:ef f *7 L -^*ffl 

^3#^5©fl&fc:, F D> MO, MD^HtDx^X^tC 

[0 3 2 2] (05 0) tt*«W©lf:L-7r>r':'**© 
8MI§©fc«>©»rifiH"e**o (05 0) <D\£zL-yy-C 30 
y¥&*%ffl<Dm.7T^*)\<2 1 fcffll^T^*, Wrfc P D 

l^ES^nn^o (03 5) istcpjpgpi 

^nl/yXl 8 6t48HSlBltt03tcaift , r*o 
[0323] ai^yX4 5 1 immm2 3 6TSHISn 

©*ra&gfcttbTifc*:i'>X5 0 2 ©IMWtoMvS < T 

LfcJVoT* «*^3/X5 0 2*/h«<-r*Cfc 40 
[0 3 2 4] £33, (05 0) te43V*T£35>**;b2 i 

[0 3 2 5] tS*l/yX5 0 2t4«BBU>^5 0 3 KIR 

DWJsnr^*, «Hfiu^5 0 3©ffi«*si»"r* 

H8*fr5 SfcS»#ttH2 9 1 50 
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W h 1 6fr6©*^fltt^<T*.R««B£L* 
«/\ 

[0326] (055) \t*mm<D'& 2 ©gaswtfeij 

[0 3 2 7] (05 5) ttttlMBSljWBjSSftfcjSBT' 
07^5 4 l'T»OMitE«*tlfc3ta8»5 5 lfrt><DK 

©Tife*. «*/^;l/2 i tt*5W»©aaffiot»o* 

Mfflf 5o *fc, ^iHSP5 5 1 & it (04 5) (06 

i ) «#K3-r«. 

[0 3 2 8] ttfeiBttH: (05 4) fcjjVf<fc5fc:iu£0 

©T*fe5c fc«u *«w©«fflr*fe©«^a«»» 

Mc|&£1-£>&©T'li&<U y£RiB8l»T«>J:v\ o 

5t>©T?SntfM-et>«ti/\ Sfc, fgft&^-fcfcj&ftiSH: 
H5£-f£t©T't4&<, fcfcfctflllH^BfflSf©*^** 
«©)tigT-fe«fev\ c©*£ttS*Htt2*7£tt©tt1* 

[03 2 9] (054) fC^-T <fc 9 fcfBfefcWjSBfc* 
©«*, {Iffla5»5 4 1 tt^|gPT*;&3;i©&fflgB5 4 

i ©«®{ca i a^©«*aaiLTRifiB 1 5**j*t 
£<, s*t® i 5«a i , Ag^iw<ofi, mn#s. 

[0 3 3 0] SfeLED l 1 *»6tt»*nfc3t«aW7 > 
07^5 4 1 KAJW*. Aft Lfcft 18 1a 
lfttt©*l 8 1 bKWft£tU 2 1 iZXM 

U 7^-/1/ KU>X 4 5 1 ■pJWteSn;fc*fc*:U5'X5 
0 2tcAftf-T^o 7f-;l'Fl^X4 5 ltt#U*— 4? 
*-h*MI> 7*VA4Km* #UX 

*uy®mmx-&f£?Zo a«7py^5 4 1 tra«© 
^v^ 0 MW^tcfflv»s©-esntffe-rn©K» 

©y-Xrt*cy;H&*v»t4«fl*»iHLfe*>© 
^ffl^TfeJ:l\ Jfe^®©-SP?r*DXLfc:IHI®© 

**>A^"et«fev^ Giwawrttft'<, j1^©ihi0d^© 

[03 3 1] &*5, SS^B 1 5*A 1 «©^*HWR'ejg 
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[0 3 3 2] &*5, ElfiBl 5(4, ^MniK:J:D^A 
j$ffit££*fffi5 4 li:LTi<}:V\ (05 4) 

fc^-r £ 5 c Lrmm? 

[0 3 3 31 SBJWfttMlRltt©**^©*^*^^ 10 
A<T-f?So o$9f&W«EBCA^V\fr6T'&5c 

we* 5^e>T*feSo coatt-ea*»«vi%sv^ (6 

fe) LEDttafcT?**- **5> ^^©EMffiSti 

g < r ntf fate®***** < * §c o $s < -r 

[0 3 3 4] &L±.<D£ £A^5>, M®H<D^L>»<J:!>¥ 

#©#©»#*fliv\ £5fc?gftiSi^©TffiftBf»ji 20 

[0 3 3 5] «^/^V2 1 ©^!&«^1B«©«ft**' 
m (mm) (iSiSt#AWfi!c£nT*5D, lia-77"C> 

ffi«©«USffi«*f (mm) tLtctt, &Tf<0 (ft 2 
6) ©M^«r}SS£-rS<fe5fc^» 

[033 6] 

[ft2 6] 

m/2 (mm) < f (mm) <3m/2 (mm) 

f (mm) A^m/2 (mm) *Dfi*M^;ft»Ii<Dft* 30 

AVhS < & *) £|tgn 5 4 1 <Die$&fflf-k*. <*5c L 

l\ £tc, £&®©£l*A<*^i:S^*;l/2 KDB. 
jj^8©±T&S W4;fc&T*iS£MA*fg£ L^-T < &3 

[033 7]— f (mm) ^3m/2 (mm) <fc D 

ytvJ h©J|f$>#A*:g<&oTL$5o 
[0 3 3 8] afeLEDjVf-y^-ry©«^, 40 
HOlffgtt 1 (mm) HirC'£3o W^f^i 

gl (mm) ©ttftfiT*fi/jN£^Jt£A^3o OSt), 

5o fiS^U^X5 0 2©Stf{Ct>«t53i)% 
JWtttMvS^ glS*^-4 9 4A^'>Lgg©&B 
£«ft^£**iIi§!A<#*.&<&£o LfcA^oT, (0 
6 l) {c^-r.fcatc^ffiWffi'Jf-raS^BHStT, % 

!©$$« (06 1) ©«/£*ilffif ^C^A 5 50 
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[0 3 3 9] SfeL ED 1 1 tt3£*i«B»*fT5« 
/h«<&*o LEDl 1 M;/W*ei&*fT? c i: 

tires &o f^7.<0T^~7-^mt\/z~\/ At 

L, JiSdfi 5 0 H z fiLLfc**. ftflltf3 0 H z ttM& 

[0 3 4 0] LEDl 1 ©^^©Wftftd (mm) 
tt, «jj^<*7l/2 1 ©*r$0j^i^8©*tflfi (WK** 1 
a3Hfl^*fc*^&1B*©*Wlfi) £m (mm) t L 
fc£*WT© (ft2 7) ©BB^SiSS-arSCtAWS 

[03 4 1] 

[ft 2 7] (m/2) ^d^ (m/1 5) 
*6fc»*L<tt, fcTF© (ft 2 8) ©BB«*»JS*« 

[0 3 4 2] 

[ft2 8] (m/3)^d^ (m/10) 
dlM^*** 2 1 £!S0jrrS7£©^fa14 

A<$ < & 0 T *\ «*##JI*ajj«ttl* < a o -r € 

{fiTfSo -^JtLTS^^;l/2 \ oym&7&ffi$SO 
^fiA^O. 5 (-fy?0 (1 3 (mm) ) ©i§-a\ L 
ED©S0t«««, JtftSfeL<«*Stf2~3 (m 
m) fcfcSCfctf»IET**So f»WH*0*tf««LE 
D^y7©ftttilit®{;:ffigr>-h3 l*ttt)0»t*fcL 

[0 3 4 3] glK±¥ff^t{i»i«att©*v^i:v>-53g 
{c^ti^O clty^T'SoTt/SA^^-efeoTtcJ: 

[0 3 4 4] J^±©Ci:tt, fte©*^©^gS{c£> 

[0 3 4 5] m^M2 3 eT-ftaLfc^fSHXt-^fc 
i6, J^x— 5 0 1 ©F*9ffi£rHfe&5W4Bifetc LT*3< 

c tAW* ^x- 5 o i -eajsajtSKiRf 

T'^^o «^<*;b2 i©S^j^« (ia^a^tcW^)* 
[0 3 4 6] }&Pi.Jf 2 3 6(4®^*«|2 3 2(cfllAp^n 

fctUE©^^^ t fc-cJt^T A«**«afe t < »aa$ 
9 i fcperr*. 

[0 3 4 7] If a-7rW>^T*4«««38 t »*ttHa: 
SS 0 LfcA^T^Jg(BJl4©^T*a^^l/2 l&ggffl 



■ > 
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0. 5 (-fyf-) 2 l*BV\fc£a— 77 

3-0. 3 5 (W) &ST*1birzt>\ *«WOl£a-7 

r ^ y^T-ti o . o2~o. 04 (w) -era— <Dm.7m 

[0 3 4 8] tt»ffiJBJS»tt (S^^a>y^) 5 4 1 © 
£*f®l 5©j£tf« (0 5 4) lC7r,?£?lcM&&WO 

50 (0 6 6 (a) ) ic^-fJ:5fc f tffiv»«£tt£» 

51 5©ft^&i^<&t>, lHJ^ny^5 4 1 ©JP# t 
{i5$<&5 0 oS&SBWSl WvtJ'fh') l 6«?i 
< /J«JBJj£f S C fctfT* So 

[0 3 4 9] Lfei^T, iKUSEItf**#<f*Cfc 

U (06 6 (a) ) OZolcmi&tZt, ytM5 5 1 

frt>i&Mmiz>% i 8 i a*^^^;P2 1 xmytz 
n, swffii 5(cAits^5i:t^T't^o ncomm 

lClM&-?&rztb, (06 6 (b) ) fc^-TcfedfC, ftllg 20 
5 5 1 *^©5t*SI*iBl 5 aTr-lKEW*^ 
i7n>y^5 4 1 ©S® A £*fffi 1 

5 blClx.fti2itX%fn'^>l'2 1 KAIte-eSlgfi!c## 

3.£>ftSo 

[0 3 5 0] LfrU (06 6 (b) ) <Dffif£X*lZgffi 

■oXLXOo ^©fc#>, Wfr^hZ toSaMMtti— 
gPOTEf -5 c £ #T* # * v > 8 
[03 5 1] (06 7 (a) ) fi<:©*f^£fTo7c«/i!c 
T'&So mW7w?&&®7vvl' 5 4 1 b£5 4 1 30 

So 2W7o-y^5 4 1 ai54 lb i:(i^2gB(c43V-> 
T«J$gP6 7 1 T«#S"&So 
[03 5 2] -V 7 a ©*££«, (065) 

R«©IBff*»Ji*"&*. 2^70-^5 4 1 b©Jgfi!c 
£fi02 (DEG. ) «4 
2g < 0 ^ 20S 
©£#£j3SJS£-fc?-So £&fc#*L<li, 
3g < 0 < 1 OJS 

©a^*SIJIS-e*i:fctf#*U\ 40 
[0 3 5 3] (06 7 (a) ) ©cfc^fcPfiR-rSCi:^ 
efctK 7tl®5 5 1 frt>tRM-£ftrc9t 1 8 1 a(i£*f®l 
5 aT*£*h*ft, 6 5 1 £©l?®T-£*f£ 

ftSo COB, ftl 8 1 b©S*f^S«03(i, <£tf 
tt©^W7*D^^5 4 1 bKcfcD, ^{C^SWft* 
(EJ'MI) tXL£&5o *©£#, f^T©ftl 8 1 b 
tfKMZtl, fc®mi 5 btTJifLTSWTtl 81dt 
&t>, W*>^)\>2 1 ^^1"5o 
[0 3 5 4] Sfcfftl 8 1 d{i3g^^D>y^5 4 1 a, 
5 4 1 brtfcittit-fSo fcU j8B7oy*5 4 1 btf 50 
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fcttfttfz*;l/©ffiB"Jfc«fc 0** < JBSr $ftST*&S 
5. i^._t<0 ^ tc^ l 8 l d#Ifi)If S©«aW7a>;> 
^541a£541b fc*ffl*£fc*Tfl!^fca&»T»a& 
S, 3S»*iry^6 5 l liSSvUrt^ 1 ©S^ 

[o 3 5 5] yens 5 1 t>mfrv±&^m (ftSS£#r 

DWfS^tf) fcfcD, #S5 5 l«£MKl 5 ST 
©SEH (flUMBD #Bf£fflCU:©*£ti:» (07 4) 
fc^-r<fe3tc, <£l>*tf©a$i7"ay*5 4 l b* (0 
6 7 (a) ) ictfflLXm%\f>HcLXt>&\,\ (07 
4) ©*jS©«5*fc- (06 7 (a) ) J: 9 69917a 
7^541 ©W**»< T-£S„ 
[0 3 5 6] (07 4) 7?«, %M5 5 lfr?>Jftlt£ft 
fcft 1 8 1 afiftftic*? h£ftfc£W® l 5 aT*£& 

stu ^ty76 5 1 tossiTSStfns, C© 
is, 3ti 8 1 b©s*f^jaiie3{i, <«tftt©aw7 

sw&s (Eira) fiUitft*. *©fc», -t^t©^ 
1 8 1 btfisatztu wmi 5 bicAMLxs.mye\ 

8 l d£&9, S^/^;b2 lsfcRfftt'S. 
[0 3 5 7] KMftl 8 1 dJ4»W7ny^5 4 1 a, 

5 4 1 brt*sarrs. a^/<*;i/2 1 fcasiLfc* i 

8 1 dti, «7tl^>'X4 5 1 TjRJKtt 1 8 1 e t^5 0 
Lfctf-oX, tfa-77"ry^oa*UyX5 0 2©l/ 

[0 3 5 8] 443, U^X4 5 1 fcSSv^;I/2 1 
[0 3 5 9] 2 1 WEX**? (S« 

i>«^ajitt«) ©^(± (075) ©<k9tdifiK-rn 

{f«fcv>o mW7vv!7 5 4 l a i: 5 4 l bi:«rfflv>So 

6 (DEG. ) «U 

3 5g ^ fl ^ 4 5g 

[0 3 6 0] (07 5) T*tt, KM5 5 lA'&ttftStl 
fcJtl 8 1 a(iI^>X4 5 1 bT«¥fWtt©3t»ca»* 
ft, Si7D-^5 4 1 aKAIff^o AWLfc^l 8 
1 att, ^776 5 1 ^©WffiT-Sftf^ft, Sit 
^ i 8 i b i:*t)a^/^;l/2 1 tcAlff 3 0 g^M^ 
;l/2 n»sen*ftfe)ti 8 1 cti, a^7"a<y^5 4 1 
a, 541 brt^itii-f-So a^7a<y^5 4 1 bfcjg 
jiLfc^l 8 1 c(4, *)tU>'X4 5 lT'«^i:4 

So 

[036 1] ^ UyX4 5 1 btMW7uvt 5 4 

i bmm, aw«(*. a^y^ifr^T'x 

4 1 birb>X4 5 1 b t*-#£LXBf£LXt>£ 

i^o a^u>;i/2 1 ti^mmitmcom^im^ 
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co3 6 2] 4*s. (06 7 (b) ) Km^oicmm 

fay* 5 4 1 b«P33flttfc*iaLTfc, WMtt£&& 

H£7P 7^54 1a (i^B^^D «y »f 5 4 1 b'©»ttfc* 
t>*£X?2M& J * y ~? 6 5 l £ 43 <fc ? lc&f8,%. fc 

5 afifflffifcLTfe^o 

[0 3 6 3] mn7w?5 4 1 b£54 1 a© 10 

V\, fl&0*Mitt (0 5 5) (0 5 4) OWlfflSn 

&4V> 0 jgB^ya>y^5 4 1 cD^etiS*f®tC?5Sd^ 

Tt>«fcV\, 20 
[03 6 4] *fc, (070) <D£o\zm&VV*5 
4 1 bttft<fct>*^o jgHJ17n>y*5 4 1 a<D^tiJ« 

1 (DBEBffifikcfco-Cfi, jfil«S;U/l'2 l KMftC 
ftl 8 1 d&X%'?%££fc1S:Z 0 Ctllt, i&Hfe^ 

[0 3 6 5] ®m%te&2 9 1 %SSi=TA 4 9 4 X'fflftL 30 

ztemnxfioo 4*5, 3ttfiS5 5 1 a i otcis^-r 
[0 3 6 6] «±»a^^*^2 1 2 o-r 

46, (05 1) teT&t&oK&m'^H'Z 1 

fcitt» 5 l *#5 1 \K-o*)-£tft>ti*&r> 

KH£S**5 1 2*«9ttttTl^*o COB^»W5 1 

2 ftH^T (052) fc^f <fc 9 K*3> 5 2 2 ^T'il 5 40 
2 lfcWOOtJ*. 

[0 3 6 7] l*u a*/<*;U2 i otf-rxtf** < 

TWcWKOf**** 5 1 4 *B2SU ttftOHis l 3T* 

[0 3 6 8] Btf 5 1 3«AfC/K"f<fc'5 fC;fc&lCgi&-t? 
SfcPS l 3(iB^^-r<fe'5ti:i|x^T*^SJ;2 tc ^ 

[0 369] «±©«WWttltaS!0«^l«*l' * - 50 
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(05 7) fc^**3 4JSa*S£^Hfcfcaffl"4-5il 
i:^T*t5o «3^<*;l/2 l ©fSUEfti: LT* 

(uhp7^ mvw&.^y'fs 7 i*ftv*uf<fcv> 

j^6-e**o ^€7^5 7 lfr^jfc^ttfcfttiTcR 
ffi^5 7 2T«3tt«*U 1/^X4 5 1 at^S±fR)t 
fc3H*LT«*/<*;i/2 lOTEf^o Sbiv<*7l/2 l 
tfK*t£><Dl§£{i, P B S 4 3 2 L < It 

jBUMflRlfr&S*'**^ 1 *Wfi?M££^o 
*;l/2 l-flOISnfc3t»47W , ->PKI/yX4 5 1 bT« 
i^t)ilSnTS*t^^X5 3 4tAftft> SWUVX5 

[03 7 0] (05 7) ©5 7 4iiB4E7^^?ft 

®&7<tfr*S 7 4«i7*7->UXDC ; e-^- 5 7 
3JCj;t)0ig«l5 7 5%*iL^LT0|g-r5o 0157^ 

5 7 4 {iS§J©^"-r 7n^7^7-f 
^tj*-5fc»tt«LTV^*o (05 9) tC^T* "5 
&5 8 2©HHfc^*n,f y^^l^tfJfr^&ftT 
0^71"^^ 5 7 4 RliRTfr&ajffS^^O 
^7^7^;^, |eME7<r;l'£5 7 4 GliGTfr&jgj&f 
5^^n^y^7-<M, mfc? 4^*5 7 4 BttB 

;l^5 7 4{i@g-r§<:i:tJ;t)A*f7tl 8 l "eSSS 
fe^^fJT-R, G, Bftfc^glf 3o ast**/V2 
1 U^SUI 2 3 6 £ F, O C B * 

- F t < ^ ;l/^a^BI« t fei8«aT N F^ 

[0 3 7 1] (05 8) fCTKf 0^7^^^ 5 

7 4{iE(*:5 8 4 tp^iEH^nTVSo Eft 5 8 4{±£ 

T'^fiScfe^t^i^fiSc^tlTV^o IsKE^-f^^ 5 7 4© 

<T*^§o t-d»-5 7 3ttt(*:5 8 4«t'K:E«*nT 
Sfc, ffift 5 8 4 ©TUJja&KtiAl^ 18 1*^ 
AtM*"*"«j8jISE5 8 3*^0Wte>nTV>5 o 
[0 3 7 2] Sji^>5 8 3 \CltX®yt<DfcM1tW5±'t% 

a i r3-mb (snmitJB) tmfi&n. <ea 

h"T5 IRA7 hmtfBf&ZtlX^Zo m.7Tsf^ 
)V2 1 *<ffl3ia£H3^0«*i4, 3836^-5 8 3 (Cd^ffi 

k> ttifz>fr&zMt&m&mc@yt&*& k> mm 

S^SStcEg-r§ 0 l©^ jijli^5 8 3 365V Hi® 
£»tt*WJ£*»&"e**. *Rttt#5 8 4©-gptc(i 



(31) 

59 

[0 3 7 3] mW 5 8 4 rttt 1 S[E**5 3jREO**A< 

^ansnTi/^*. **«4tt*wttir^fc*» BI57 

5 7 4 *»EHEt5 C D3Ste**JMI**4>S'&* 

§ 0 8 1 iifi#l^7J<lg0E**Ut>V$fcfi 

«W*. coffin* 9 "zkififttS^xy^-r*" 10 
k^5«ayi*j«fl"* > tf*ti:fefc» 5^75 7 
jks-es. *fe, ^\U7A, aigftif 

[0 3 7 4] @ls7W^5 7 4 0JSH*^fc, Sfc 
imt>BW5 8 4-eHCfCtfc.fcO, HSfcB&it"*"** 

f*5 8 4<!)JSH*zK**V^ttxf-U>'yU3— yl/Mfl:* 20 
ymiOWPfe*^. Sfcgft5 8 4£D^H*7k 
CO 3 7 5] 443, (05 7) fi^ WVP7#DMD 
fVUflAs WBO^tttfSBSLT^STMA, I BM 

tt xv-yTjfit. (*) 3^, f^7Wf 

^^-^g8%tTV>S^U3^-7. KifoHS^^l/ 

4H©Ei*s©«^' < *^© J i^ , Pt>ra»* ;: 3afflT# 30 

[0376] (05 7) ©^(it^-^r^ 
^fctaffl^cfc^T***. (05 7) ic&^r, a 

M\syX5 3 4*tt*U>XkU BDfi3fc¥*5 3 1* 
LED4^^fiK"rntf<tV\ LEDttR. G, B<93 

[0377] rctzif. (06 4) <D$mwimn&ti 

5o PBS4 3 2Ktt«S/<**2 1 a, 2 1 btfttB 40 
#»6tl*o JBiaR? 1 1 frSttWSftfcttttP B S 4 
3 2 03^Kffi4 3 4T*PlS^l 8 1 afcSdftl 8 1 

bt»(t«ft*o ^«stifcfii««» ztiztmfr** 

;l/2 1 a, 2 1 bftA&ffSo «av^P2 1 fcfi02 
[0 3 7 8] 4*3, g^/^Wce^^ST'AftfTS 

ffif&tZt^vMWe&Zo (06 4) Cft^T^ 
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^Cl/yX5 0 2 0flll*«*H£Tt> «fcv\ 
[0 3 7 9] ft#gtffi4 3 4 li«^fc*» 1 8 1 
lC^j8TtS«fc?K«|fig-r5o £fc, ft#fit®4 3 4 a 

pfiftfcsfflftfc#n**fcLfc#, cnttPi^-r^fe 

5fe©n<tl\ CO*^ti4 3 2{iPBST'(44<> 

§ tT- AT. 7 U y * i: 4 £ e 
[0 3 8 0] fefc*lf, ft#gftffi4 3 4#*feft 1 8 1 
ai:, W*«fctf!Bttl 8 1 bfcfl*rs«B0*&tt, 

a^/<*;i/2 1 bti^fe^i 8 1 a«aanu 

;l/2 1 a tiff **«B3ttl 8 1 b C£ica 

So 

[0 3 8 1] LfctfoT, ^AiM/2 1 aiifffe^id 

fe)t^j8tLTg:ii-r5fci&#t^fe©*v-7^;i/^ 

;l/2 l bli*cD#7-7^;l/#£^$?-3&gli#fc:4 
&1&m<Dfo±<Drcib%&<Dli5-y 4 )\<Z*J&f£ 

[0382] 4 3 2 P B S Q&^ti&CT'^/l' 

2 1 b£8£ (Y) aHffltLTt«feV». Wx< 
/^;l/2 1 atcti* (R) , ft (G) , ff (B) <D£^ 

-:7^;l/££rJgfi!t-f5ci:£<fc9, feS (C) %mm<D 

[0 3 8 3] CC>^^ ga^*7P2 1 b(Cti^77— 7 
^;l/^^^'T§i£^{i4< ; e/^nfflT*<fev\ L*^ 

ffltD^-Y^^ (fe7^;^) Zfcl£L-a3< 
L^„ fe7-f;v^{i, a^/^;P2 i^AW®feb< 
«3tttH»ffiKE*LTt»J:V\ W±cD«^iffiOllS6^J 
{CtS^iifflLTt<t(/> 0 LED1 KOyt&Mm 

*Lt/\ $fc, (06 4) ©^sre^-f i-p^i'-n' 

[0 3 8 4] PBS 4 3 2(i, 3M*t4if#l6^ 

LTI/>S7-f;l'A^^70P B S^rfflVTfeil/^ S 

i tm^/^jiz i®fcisyx*mm 

7f ;l/A^-T7cDPBS 4 3 2^P350l^Cj!iPXLTU>' 

[0 3 8 5] «^7^;i/^*EB , rsa*«, tctZ- 

tf, IKtt*? 1 1 #SfeL E D(6«^tt, fffe^*^i 

§©^ih-r5fc46, Mbtt74 , ;l/**aSi'^l/2 1 b 
©AWStc^fe t < tiEBLT*3< c tt>W3. Lv\ 
[0 3 8 6] «z^*rt/2 1 a. 2 1 bT'^li^nfc:^ 
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unvytftim 434 X'^tn, u>x 4 5 1 ^irs [0391] uviR#-y 1-7^*532 ©ansa* 

Sntiytl/VX5 0 2CA«t«. (06 4) ©USE ffi©{iT*4 3 0nm~6 9 0nmT'&3 o R^O^ti 

0JT*fiS^*>l' 2 1 a 0^Hi8!£:^^*;l>2 lb 600nm~690nnu Gft.<DW&l& 5 10—570 

<Dmjm&i£&Mte&&2tlZrzib, nJW±QHm nmitS. B^Wi4 3 0 nm~4 9 0nmI*$ 

[0 3 8 7] £fc> RfgftOL E Dl 1R, GfgftOL [0 3 9 2] SSMKWSfcfc^T 

EDI 1 G, BWLED1 1 B«rfflV\ S^U/l/ *f|nj«ffi2 3 5, 7l^»«2 3 1 iitf^XSS. )SW 

2 i©S*ttfl8£fll»!*fc"3T, 7f-^KS/-^^> -t^Sv^Sfe fffJSStii, *H«S"J nygfe, 

fc, i tto«3v<*;P2 i "p*?-*****?**. tfru Kft&K2 3 5, r^a«2 3 1 immy^ 

HfiWfcfiSt^KfcESU B5«3fckLTt>J:v\ #U-T5K, PVA, ^UxfUX #D 

^taWfllfc: 1/>X4 5 l b*SBMLT¥fTft£LTfc<fc fu^y s sKyx*7^l/S/-hft2SH^snSo * 

V>„ ft, nmW- 2-3 1 7 2 2 2 ^&$g© J: 5 IC P DMH© 
[0 3 8 8] 443, (06 4) fcfc^T, S^/^Jl2 $ B B B JI{Citlg*f[n]«i&3tHiT F T£rJB$L 

1 t LT (02 5) K;jVfJ:5ft, *aifiS!Ot>0*ffl Tt><kV\ 7 W«R*fcttJtlRlS«l±«lS± 

-f h l 6*EHLTfc*i#\, /V?*5-f M 6 tmm —Y {MW&lilO «(pjS«tc(iW(R]«®{i 

?i i.©jfi^5S*S*iS#*ffl^*cfcfc«fc 20 &Btfftv\> 

W%^W@&7Fi*mM-e%Zo *fc, /Vy*9-fh 1 6 [0 3 9 3] WT, (0 6 8 (a))~(06 9 

r£tfP*,ffl«*^ff^5o CClftStt (06 0) (0 (c) ) *#B8Lft*«6, Wc«»8»jS«a©9-r h 

4 2) ^-&HOiJM**3vBjllfct>JB ^;l/7t bTfflv^*^oa^A^;H;:o(/>T^-r 

ffl-fSC£#T*t£c (0 5 7) {c^-Ti^tcS 

!*3!Sjj*SllfcSfflLTfc«fcv\, [0 3 9 4] &jfr**A,2 l icti:HXHA«&%aiti«9i 

[03 8 9] (05 3) H3^(Dm^^l2 1 ^fflV £Lft^<fc-5 fo? Ztctb, ttfa£fc2 3 5 fCtiX^-y 5 

x*7-m**ftott~?&z>o ccTimm^mic vhu-y^x (bm) ■tfBfS.znzo Bu<DBftmnt 

tZtclsb, 2 1 GZGftcoymZmiK-tzm^'^J^ LTfci. &ft#tt©81/£fr£*nA (C r) tffflV^ft 

2 1 R£Rft©B*^^-f£>S^*;k 2 1 B£B 3 0 (05 3) , (05 7) ft HCfiMSKgMKIIfcffl 
ft<Dym*mfK?ZB?&i*fo£?Zo L/ci&bt, g 30 ^S^f WVl/7fcLT©^t>1*;i/2 1 fctiS&Hftft 
W^D^-^?7-S 3 3*jSHM3J:tffiifr5Kg #ASff£> 0 B MlcASt L>tcX%$yt<D 4 0 %fi B M"Z?BS 
{i^fiD«k5tcft5. -fftfc^ ^^n^7^57-5 iR«n*fc*, m^^JV2 iltimttu £<t?5o 

3 3 a«R)fr&KI*U GKtBytZWMtZo ZJV [0 3 9 5] if-WmWxi'^Mi.BUG 8 2 a <D«$ 
D^-y^5^-5 3 3 bttGj^SttU Rft£i§ii£ W&t LTTfrS.-VI* (A 1 ) *ffiffltT^*« Al 
•£5 0 ^V^P'f «y*5 9— 5 3 3 c&R)fr&Si®U J* 9 0 %<Dyt*&%lt 2>tc#>, WrV^)\<2 1 jJfibn&S 
GJtt*K»*-&S. *ft> *ftf*n-fVir59-5 3 3 ft&ffc-f St^SBaSiift^So LfrU A 1 teigft 

[03 90] 9y^*^5 3 lrt©**;l/M5-fK5 ^S5o -ffilfc LT, C r ©HJP0. 1 /i m£>jK?ttl#14 
^7 (0^-T) *>5tt»Snfcfttt£Ea* 3 5-4 8 A 1 OMif fi 1 /i mT*3&5„ 10 fg<DH 

mmftlt^WJyZ^^-SZ 3 a, 5 3 3 b{C«fc [0 3 9 6] — 3f % TNMUUKaV^^2 1 ftifliffial 

»?R • G • B3t©3Sft03ttBK»ll**U R^(*7-C ^^ElSj-rSieB^SfcA, ^e>^«Ul*ff 5£> 

-)\>Y\sVXA 5 1 Rt, Gftfi7^-;l'KUyX4 5 SA^So 7 ey^SaS^TP^ (Hfl^fcS i7lf> 

1 G(C, B^(i7i'->'PKPyX4 5 1 BtC^n^tlA ^JbW6t"r*. Lfc^ot, *HpJS«2 3 5tcA 1 

irr*. *7y-/pfu^X4 5 1 *fflv>TBM*»/a-r*i:«R2 3 stiaa^fg^u 

ia*a{ks^'5t*isiw*o c<Dcfc9(c^ii^nfeR [0397] cc7)HS{c^ja-ri.fci6, *%m<D&&* 

•G'BBJ^^O'l'y^57-5 3 3 c, 5 3 3 d ^2 1 (i^S® 2 3 5 fc43VT, BM^fig-T^te 

»C«feD^J«Sn, «?U>'X5 3 4k:J:t)X^y-y- Sti:[agP6 8 3^*-r^fiScU C<D[HlgP6 8 3^:S*§ 

(0^-f) (Cffi^c^^nSo 50 ^fc^tCBM^fiicLTt/^c HgP6 8 3(i:8S2 3 5fc 
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©SSttO. 6fimW±l. 6ftm£TFi:U 
*L<I40. 8|imtt±l. C©|3 
g|56 8 3<D^(i^^^>^Bt^ii^^^^f c <fc^ 

[0398] a*, «riii/fcia«6 8 3a:«iB**nT 

MSB 6 8 3*»J*8L S«2 3 5fCttS i O 
2, S i Nx 0. 0 5fimtt±0. 2 
lim&TF<Dmmr*MMLTi3< 0 10 
[0 3 9 9] C©J:3K:*lffSftfclH»6 8 3K:A Iff 
H£^*LBM6 8 2 a%B$L'$'&o LfttfoT, #Ir] 

s«2 3 5oaaiK:«BM«iak:«fc«ia»tti8^L* 

[0 4 0 0] 'jgSStClSUT, jg7ttt^f^I±$^5fca6s 
A 1 WWi 6 8 2 a ICjBfeT, CrW^y (T 
i ) 3Srif*^^JSffJS6 8 2 b£Wf S 0 £©&S5l 
«6 8 2 bt4A l»«6 8 2 a3b^lft«S2 3 4©I T 

o£mm&mis%^£5i<:irz%i%i>$>Zo Aisi6 

8 2 a I T OSJgl 2 3 4 tiWtfr* t«»fffflK «k 0 20 

[0401]^, fl**s»Bii4 2»fciEjrrs , fc© 

[0 4 0 2] $fc, m«'r ; 5»Jl6 8 2 b(i#Sii^{c 

HT-t,<fcV>o mtf, #»H5Wl 7 2 i«««BSn5, 
Cft6>©A 1 8 2 a©*/f©BM©liJ¥, SSWi 
A 1«6 8 2 afc&fHH6 8 2 b«*aSLfcBMOflt 
WJ40. 4/tmW±l- 4fimWTfcU 30 
<tiO. 6/tm«±l- OfimWTCfSo (06 
8(a)), (06 8 (b))T*ii« BM6 8 2(i, B 
M682a&t>*682 bT«J«£ft5«#*^Lfc*lV. 

•So 

[0 4 0 3] H»6 8 3fc*HKS*lfcBM6 8 2±fc: 
(i, TJiftlie 8 1 a*J&*f*. ¥Htftai6 8 1 ©J£ 

iswtLTtt, rtvMm* *&*ymm* #uw 40 

■ (PVA) «o*IWI**^ill» /, J3y<s 
i02) , &{ti/V3> (S i Nx) &£©$SlJI#ift& 

^mmt^z.ttmtL^\ fc«u s i 0 2&£©& 

[0 4 0 4] ¥?f^6 8 1 a^Jffct-niO. 2 /i 
mfithl. 4 jimttTtftfSK, *T'fc0. 5/imK 50 
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±1. OiimUT&mf&irZCttfftZ^o £<D¥m 
{b^6 8 2 a±tC^|p]m@2 3 4 i:LT0 1 TO^fiK 
** 0 (01 74 (b) ) tt¥S{bR6 8 2 a*JBlrVf 

[0 4 0 5] ¥ri{fc§i6 8 1 a, 681b£Si02& 

SWiflSSftKfrS. S i0 2ttJ*tSM*5rt»Wfc«>9f 

stf§iT'S5„ mm^mm^tc^ nfawmz 3 4 

%«^t*o &*5> ¥mibH6 8 1a, 6 8 1 b#*T* 

1681a, 6 8 1 b£J&£T*#5i:£&H?£T*t>& 

[0 4 0 6] gfc, ffi©WfcLT, (H]gP6 8 3lC[H]gI56 
8 3 ©8S<fc ?>*>»< BM6 8 2*&j£Lfetfc, 
W*JMILT¥»{bLTt>J:V\ C©* ?lc-T§ c fcfc 
«£ 011333 6 8 3 fcTfiBM 6 8 2*%£S tlfcfc o KM 
^t-rSCfc^T-tSo a®c*ffa«®2 3 

4£LT©I TO^mfiic-rSo ftoT, ¥itftJgi6 8 1 
a^fiStL^<TfeSVV t^5A>. BM6 8 2M 

©fcBSit'TSfcv-' ^mfbM (t&»9D 6 8 
1*»<J&SU ^©f^ «lSl«S2 3 4*JgiaLTt 

«tv>„ c©*<s©«dttv ymimt^zvte. urn 

tfl PS We**o LfctfoT, C©1§ 

£li*f(p]«®2 3 4^^-f, ¥m{tM6 8 1al(C 

[0 4 0 7] &*5> (06 8(a)), (06 8 
(b) ) (c*5V^TBM6 8 2(i, A 1 &5t/H±A 1 

[0 4 0 8] mm#$mffltyt¥m : rwpmicz. 

LfcWo T, ^ < XUWWSl 1 BM68 2 

[0 4 0 9] Sfc, A 1 ©ftfrDKffi (Ag) ^rfflV^T 
&<fcV>„ A gtSM^SKm^BMe 8 2 fc&3o 
[0 4 10] T^^BM6 8 ZtLXUmt* 

msit BM68 2 %Mf$.ir zmmommi* 1 . onm& 

±1. 8fimWTtU «6fc»*b<fcl:l. 
±1. 6|imJ^Tt-r^ 0 

[0 4 11] *ft, CfJgP 6 8 3©j^«{i 1. 2 fimiU± 
2. 2 pmttT&U *P>^»*L<(i 1. 4/imJM± 

1. 8 /i mWTftf S„ 

[0 4 1 23 'ft*, (06 8 (a)), (06 8 
(b) ) CDM&THt, ttfaWRZ 3 5tCHg|5 6 8 3$f 
figL, CCDIHlg|56 8 3fCBM6 8 Z*ftmt%> ilLtcft 
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CftfcKS-f 3 WfSlSffi2 3 5KEIS6 

8 3 ak Ag, £m<D&mm 

BM6 8 2±fc3F»<b«6 8 1*»J«l/Tfe"J:V\ CO 
BfliTOtJI 6 8 1 a (Dmmit I. On mO± 3.0/1 
mJ-XTtU 4/tmJ^±2. 4 ft 

mWTtcrS. X. ¥»ftK6 8 1 a*JBlSa, iSffi* 
W*l/Cfcfi^. MfSCfclCfcO, BM6 8 20C3 

dit4^< =5:t>. jti«a»R2 3 5oaiiitt¥»<k*ti*. 

[0 4 13]Sfc, (068(a)), (068 10 

(b) ) jtifliai«2 3 5Kia»6 8 3 *»iau 

HgB6 8 3KBM6 8 2*ftS-f3i:Lfctf, cntcRS 
£*St,©T?tt*<» 7U-T»S2 3 ltia»6 8 3* 
»J«U iOBM6 8 2&ftALT6J:V\i COi^ 
fi, BM6 8 2±CV-7i9i2 3 3**V^tt, TF 
T2 7 1^^ , T ; 5o CO^fC 7l"fS«2 3 1<D 
M»6 8 3*JBJ«U COIH]gi56 8 3tcTFT2 7 1« 

[0 4 14] BM6 8 2i:SlRltl2 3 4i(i«/-ni« 20 

< c tiffi* u> e ^nii^H2 3 4 it i t oxm 

2 3 4©ITOt^lW^BM68 2 tttigWi 

ttf B M 6 8 2 b fc*tfil*«2 3 4 tilt 

3@/9TO¥itftJ!6 8 1 afcXy^^ftiftCkDISfc* 
U BM6 8 2 bfcJWWt«2 3 4fc3SiW«* , r*J:3 
KHftSfntfJ:^. C©«ff£©*t£{.i, BM6 8 2 b(i 
A U5WO»8Sl£t«. *«!K:«fc*JK**Beih , rs 30 

[0 4 15] -73, 7\"<W&2 3 HUTti, V-Xfi 
#£2 3 3±fc¥»fl«6 8 2*»J«U fro, V-X 
ffi^JS 2 3 3 ±-PH*tti 2 3 2 * O fc*J* 

2 3 2 ojaaaw* e> <o%Mtut£ < * < * s . 

[0 4 16] LfrU y-*flNHl2 3 3£ 

V\, &*5, (06 8) T*(iTFT2 0 1&£<D, UMBK 
*S*«ja*{«!n6l>T^*. TFT20 1 fi L 

D D (p— Y-\Lyf FW» #Bfifc"r*tJ: 

[0 4 17] 7^Sffi2 3 UCTFT2 7 lftif^Jfc 

j$& «m*m^6a*¥»ft«6 8 1 b*s i 0.2* 
6 8 1 afcrawfcaiittfcfcfc^ttflsswfcfTS- * 

fc, S i 0 2Tf¥»fUH6 8 1 bfcJ&SbfcflS'tt, S 50 
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P*«ffll*fTofca, ¥ri{fc§i6 81bCTFT2 0 1 
£B£ttff2 3 2fc*ftarr*3y** h*-;l/*JB* 
L, ™tH6 8 1 b±{cH^tt«i2 3 2**J3W*o 
ft*, ¥»{fcK6 8 1 3 FftMliflfiCl 

^tflfJt®l*ff ^ C fcfc i: 0 fbM 6 8 1b 

ZBj$,X£%Ctitn?£T&%:^ 0 X, T F T 2 7 1 
±K«, y-^fl^ttO^JRtfa*il%*«t, TFT 
2 7 ifc}teb<Ai*tftv*3«c*3tt*rSo 
[0 4 18] f&H/f 2 3 6*ffi«IWW:"f *fc«>fc. B 
M6 8 2±*3l/H4BM6 8 2fc*tffi*-*7l/-f 2 3 1 

®2 3 6©HJS£:"f3 0 
[0 4 19] &*5, StjV<*/1/2 1 £«, (0 6 9 
(a) ) fC0^tfc<fcdtC, EI*|«iklR2 3 9*&&L 

fcSWB&jhfflR 6 9 1 1 2 6 X'*-?7-J ilfV 

[0 4 2 0] ilO<fep{c^-r5Ci:{cJ;0, Stjv'U- 

[0 4 2 1] a*/<*;i/2 1 ©gS£:J3tftt* 

(06 9 (b) ) tiS^/^1'2 Ucv-r^ul^yXS 
ffil 8 3£IRDttttfc#iJS , rfcD, (06 9 (c) ) it 

■v-r ^ a u^xass 1 8 3 \c&Mm±M&. 6 9 1 z®. 0 

[0 4 2 2]ftfe, (06 8) tC*5^T, HHW&2 3 
2(i^iiSti:lS^-r5fe<DTHift<, Si^ST-txfcv^ 
S«S!©»&14 (0 3 0) (03 1) fcBflSsLfc 
&5lC/x¥VMVilZLX$>&\,\ *fc, (02 5) (C 

[0 4 2 3] $fc, (06 8 (a) ) ~ (06 9 

(c) ) xmwLrc*¥£w<Dm7rsrt*>i2 ni, e*f^ 

gigl©7^ bW7t LXfcifXltrj: < , *^<D 
(06 4) !&H<Dlfa— 77^^<!)7>fh/V^ ^ 
«^tt, AyF^f ybf-fX^W, (04 9)<Dlf 
(0 4 8) £H©8$*S11il84&l*, (0 5 

i) o/^-y^^^^^-^fesv^i^BixUifftH 
TfcftV\ W±©*5K, *HB^oa*^^%ftfio* 

[0424] ^HS2 3 6im&r£mzmi£?2>t><D 

T*t±ft<, P^l 00^?ny©9/6 5/3 5PL 
Z T£3V">(i6/6 5/3 5 P L Z TT*t><fcV\> Sfc, 
#£SW2 3 6fc£3fc<**i6taLfcfc©» «tft+tc#y 
v-#-;k H«»bP Lfc t»<Dft HT* t <k 

[0 4 2 5] ftfe, 2 3 4, 2 3 2ftH<0^«@{i I 
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fl&JAtfSnO*. -fi/S^A, WCAVW h&V.<V3k 

w*s-ct»«fco. sots &KZ<D&mnm*n<MmL 

!Rte : ?#fM' >*fe*V"«*iT 0 R A YtfffififcLTl^S 
[0 4 2 6] 3ttKiRM2 5 4*ti» 7* U MMM* £fc 

r4<fev\ ne?»<tt.3HaMi2 3 6*OT 

[0 4 2 7] ^awcuttWPtiimswff^^^T F 

T\ MIM, »«^*-H (TFD) %E<DXJy* 

y h V h U y * t im&Wfr^frCDm. SS'hS 5 20 

l^DMD (DLP) *>#*tl5 0 
[0 4 2 8] £fc, TFT^if<D^y^>^?(4l 

«kV> e Sfc, TFTJ4LDD (n- K-tf>^ FU 

[0429] *aw©#*«ffii©tt«fwsatt» «ss 

jS/<*;HBU EL^'^k LEDa3V<*;J/, FE 
D (7-f-;l/Fx5y^3^f-i'X/W) Stt^* 
;K PDPfcfcaffl^SC 7*7V 30 

h 'J 7 ^ ^ItclS^S < ^ fivb'J 

Hilt («® tffeO F? K*HJ***S»w**/W: 

& E*Wr<t 2> Wfv <*/Wc t ^fflt" 5 c t T 5 t 3 c 
<D 1 OT-£5 0 

[0 4 3 0] ^5X77 FUXSaKf**'l'efc*»H 40 
©&«S^431fflT*£<5<ii:f4v^ \ 
flu jl^jcHJfoyav^»*&#i!*av<*/k JKW 

[04 3 1] ffl*©*ii*»«a**£S, MgW- F* 

»-pT7i/-ra«2 3 iki TOfre&sxF^f'Xtf 

U H&ftff 2 3 2 £fufex F ^XttW 
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£J&£f 5 ci ^icfc fgmnicffi&JI 2 3 6 KM^iJOn 

3y*H-e^fiKLftT F T 2 7 1 l4*7«ftt#7C^o 

[0 4 3 2] £fc, *«WOi^/<*^2 1 & 5^(48 
»S!&?SilflC>5*F>W72 lWcfel^T, #^-7 
^;K4 2 3 7T?*7-«^*ff 5*«fif!l*H»6Lfetf, 

;I/2 n?*5-ajj**2t3re**. v-f*a 
U>X1 8 lfcffl^TR, G, BlCfofrgftUfctK *D 

2 3 7 {4*feT*t>, 2 W4 4 fekLtOfc 

[04 3 3] fiiji**;!/©*- F (*- F fc«5S 
*£*K»Hrt*K:KlD PD*-F©«L STN* 
-F, ECBt-K, DAP*— F\ TN*-K, $8 

«s»*-f, dsm o»w»a«-F) , mwmfa* 

-F, yxh*^h*-F, *^*hoKy^*-F, 
X^^^y^*-Fx al/Xf Uy**— F4H*affl 

[0 4 3 4] *^WO^/U;l//*^SMt4. P 

sses^ A// p d mghm^mwic nett % <o t> 

<,'TN«6, STNIbI 3l/Xf»Jv*«*, DA 
P*ft, ECB«ftt-F, 1PS^S11» 
ESSSI*^ 0 C B * HOfl!l©*ft%ffll/>fca3f^*;l// 
*^ST-*><tv\ «<Dffiu PLZT, xl/^hn^n 
5XA % xpi' hn;l/5^«y-fe^X, LEDx-fXTV 
-T. ELf-f^W, ^7X?f^7^W (PD 
P) , ^7 Xv7 K 1/7 ->^^©4 ? §*ST* t> I^o 
[0 4 3 5] £fc> *^W©K«WSSt4e-r*A^ 

hs, mmmtiBiiszxs**)*-*-. 
vfe^t;^©*-^-, tff«->xfA, fv7 

/^— yt;l/3yUa- ^, ifx^-A^v©*— ^— , 

/SfflJgP^T* # 5 C « W 3 * T- fe^o 

[0436] *m*(owmm7smw& zwt t: 

fg^?i:^^^2 irate, ^y-ryix-^L/^X 
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[04 3 7] 

m i ] *%w<Dmw%M<Dmwm?&5o 

[02] *^cr)^SS©»TffiST*S^o 10 
[03] #|PJlCDBPJ§gB<9tftBJ30T*&3 o 
[04] *^(D^SfiO^0T-S-5 o 

[05] *%w<DmwgiW(Dmwm'&z>o 

[0 6 ] *H0^<3Dftfi©^Sg^Jtt3W^MH^S©^0 
[0 7 ] *^B^CDftli©^i9Sfi»|{C*3W^^^S©iiB^0 

[08] *fgB^<Dfi8B^SS©lgil^ffi©^0T*fe§o 
[09] *^B^©BgB^BOSBi6^O^0T^?> o 

[010] *wB(D%*%w<DmM®s&(DmwmT'& 20 
[011] *mw<Dm7r&w<DmwiJ5&<DmwmT$> 

[012] *fgB§(D^*^Jt*5^^MB^SOgiB^ 
0T*&3«, 

[013] *mw<D®<DmMmictsii2>m8mw(Dmm 

0T*££ O 

[014] *^CDffi©IISSfi«J^*3{t§BS^gg©UiW 
0 - ?&£ o 

[015] *fgB^C0ffi©^WI{C*3lt§^S@©t«W 30 
0T-SS o 

[01 6] *mw<D®<DmmMiastf5mwgiW<Dmw 

[017] *mn<D®<DmMmia3ifzmmmm(Dmw 
mx&Zo 

[018] *HB^©^*^^^IKBS0T^So 
[01 9] &%®(Dfcgk£7n'^>l><DMWmT'&Z>o 
[02 0] *^CD^S^^^^aKB^0T'j&So 

[02 1] *mw<D&&wfi>^)i'<ommmx*3r ) z><, 
mz 2^ ^^^mm^mmom^mx^o 40 

[02 3] #fg$<O$#^gB<£>lfiB.S0T*£So 
[02 4] *^©^g^BOUiB^0T^S o 

[02 5] *nw<Dvm%ir&s<Dmwmx&z>o 

[02 6] *|§B^©^#^SB©IKB^0T*fe§o 
[02 7] *5£W<Dmt%7rMS<Dmnmx%>%> 0 
[02 8] *^©e*#*^B©l«B^0T^§ o 

[029] ^m^^^sommmx&^o 

[03 0] *HB^O^S^^K^I«B^0T*fe5o 

[03 1] *%wm&m7rs;^focDmwmx3bZo 
im3 2i *5£W<D&&&*'^*?>mwmx$>Zo so 
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[03 3] *H^«l?l»I^lOiii0t'fe5o 

[03 4] *^^^a^B©UiW0T-S§o 

[035] *%w<D®®%irMW<omwmx$)2> 0 

[03 6] *^(DBj»J#^ / T^BO^0T'S§ o 

[037] *%w<D®®%*£M<Dmwmx&Zo 

[03 8] *^B^«B^i!g^BOlKB^0T*fe§o 
[03 9] *^(7)Wi!^gB^UiB^0T*^§o 

[040] *mww®%7r&s<Dmm®x&2><, 

[04 1] *^CD^S^gB^^0T'^§o 

[042] *&w<Dvm&7r&S(»mwmx$>2>o 

[04 3] *5IW(7)Bj)l^g^B<DmB^0T*SSo 
[04 4] *%B§©^S^fi©IKB^0T*feSo 
[04 5] *%.W<DW® : %7r&W<DmW®X&% 0 
[0 4 6] *HBJ(7)^i!a^B©I«B§0T*feSo 
[04 7] *%®(Df!m£7r&S<DmW®X2b%o 
[0 4 8] *^B^<DBj)^^gB©iKB^0T'£So 
[0 4 9] XftWWT** *7<D®&mX&5 e 
[0 5 0] *^®ea-7 y^©Kiit*$5c 
[05 1] *^B^I^^gB^B^0T-^5o 
[0 5 2] *^©B^!^SB<7)^0T-^§o 
[053] *^B^SWS^SBO|ttB^0T*fe5o 

[054] *mn<D\z*-7T4y#<DWmxioz> 0 
[055] *mn<DV3.-7T-(y#<Dmwmxtbz>o 
[05 6] if.^m<D\f.3.—yr^y^<D^m^xh^>o 

[05 7] 2ts:^CDSWS«^fi£OKiB^0Tfei.o 
[0 5 8] *^©gWS*^B<Dl»W0T-S5o 
[0 5 9] *H^aWSa^fi©U4B^0T*fei.o 
[06 0] *^CDa^gBO^0T*fe5o 

[06 1] *j%w<Dm.wmw<Dmwmx&5o 

[0 6 2] *^W(7)^SBcD^0T*S5o 
[06 3] *^cDMB^SBOU4B^0T^So 

[06 4] *3Z®(D£3.-yy'(y?<Dmpmx$>& 0 

[06 5] *%B^(D*^^;KDiiB^0T^5 o 

[06 6] *m$<D*Z3--7T'<y?<owmxibz>o 

[06 7] *%m<D\Za.-7T'(y<?<DiWmX&2>o 
[06 8] *%^(7)^/^;KDlfiB^0^SSo 
[06 9] ^B^S^^l'iDlliB^-e^So 
[07 0] *^coea-7r-r^^©IKB^0T*^?)o 

[071] *%w(ommmw<Dmwmx&%o 

[07 2] #fgBJl<D«^gfi<9lHW0T*&3>o 

[07 3] *ftw<Dm7r&w<Dmwmx&2>o 

[07 4] *^©ea-7r-l'y^giB^0T-$.^o 

[075] ^m<D\£^.-yr-fy^(ommmx$>^o 

11 efeLED 

12 L E D 7 HO 
1 4 (*3l6»*f) 

1 5 SMfi (fi««S», £»«> 

1 6 mmw) 

2 1 i&H*^*^ 
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2 2 
2 3 

2 4 

3 1 

4 1 

5 1 
7 1 

7 2 

8 1 
8 2 

1 0 1 
1 0 2 
1 0 3 
1 0 4 
1 0 5 
1 0 6 
1 0 7 
1 2 1 
1 2 6 
1 4 1 
1 5 1 
1 5 2 
1 5 3 
1 6 1 
1 6 2 
1 8 1 
1 8 2 
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*>-h (SSffcK) 
X'JXA$/-h 
[1333 

y— h (BR) 
y-xK7^^ (@B) 

LED F^-O* (3Hlfi«?F5-f/<) 



72 



A/4« (A/4 7-fM) 



mm (asp) 

(«««) 

tr-x (t.^—9-) 



10 



20 



1 8 3 
h) 

1 8 4 
1 8 5 
1 8 6 
1 8 7 

1 8 6 

2 3 1 
2 3 2 
2 3 3 
2 3 4 
2 3 5 
2 3 6 
2 3 7 
2 3 8 
2 3 9 
2 5 1 
2 5 2 
2 5 3 
6 5 1 
6 7 1 
6 8 1 
6 8 2 
6 8 3 

6 9 1 

7 3 1 
7 3 2 



mm (sum) 

fflfc^m c*Xtv v xd y?m 

V^Dl/yX 

ma® 



KttffirJkM 

7ftg$gff (BIS) , BBPffl 



(BM) 

MSB 

£&KitS« 



[01] 



[07] 



12a 



V 



11a- -Q 
lib- 41- 



4 s - 



1 1 : gfiLED 
1 2 : LED7W 



1 4 : m*& (mxmtt) 
1 5 : K#«s * 

1 6 : h 



71 
72 



181 



B~11f 



14 



(38) 



«FBB2 0 0 1 -9 2 3 7 0 



[02] 

2 1 : fcfi^A** 
2 2 : h (tttfrffi) 
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